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(I) 



[wherein and R2 are each independently H or C^-C^-aW^, or and Ra together form Ci-Cs-alkylene, X is O. S or 
CH2, W is CH or N, and Q is a substituted aryl group or substituted heteroaryl groip] and their phanriaceutically accept- 
able salts, having platelet-derived growth factor receptor autophosphorylation Inhibitory activity, to pharnnaceutical com- 
positions containing these compounds, and to methods for the treatment of diseases associated with abnormal cell 
growth such as tunrx}rs. 
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Description 

FIELD OF THE INVENTION 

5 The present invention relates to novel quinoline derivatives and quinazoline derivatives having an inhibitory action 
against abnomnal cell growth and to their pharmaceutically acceptable salts. More specifically, the present invention 
relates to novel quinoline derivatives and quinazoline derivatives having an inh3>ftory action against autophosphoryla- 
tion of the plateletKierfved growth factor receptor and to their pharniaceutically acceptable salts. 

10 BACKGROUND OF THE INVENTION 

Growth factors such as insulin, the epidernna] growth factor and the plateletKlerrved growth factor (hereinafter 
refen-ed to as PDGF) have an inportant role in cell growth. In particular, PDGF is known to be a powerful cell growth 
factor related to the control of cell growth and division (Cell 4& 1 55 (1 986)). However, In diseases or pathophysiological 

75 situations such as leukeniia, cancers, psoriasis, glomerular nephritis, organoftbrosis. atherosclerosis, restenosis after 
percutaneous coronary angioplasty or fc>ypass surgery and rheumatoid arthritis, abnormal production of PDGF or PDGF 
receptor occurs at the pathophysiological sites, and abnormal cell growth is observed at the pathophysiological sites in 
such diseases. Namely, this is an excess of cell growth signals associated with overproduction of the PDGF or PDGF 
receptors. Tlius, ft is necessary to suppress cell growth signal transduction to improve these pathophysiological situa- 

20 tions. 

In one trial, it was reported that abnormal cell growth in pathophysiological situations was suppressed by adnrunis- 
tration of an anti-PDGF antibody (J. Exp. Med. 175. 1413 (1992)); however, there are problems such as io vivo stability 
and methods of administration as a therapeutic agent because the anti-PDGF antOxxiy is a protein nx>lecule. 

On the other hand, in cells. PDGF is known to bind to the PDGF receptor to activate tyrosine kinase present in this 
25 receptor. This receptor tyrosine kinase relates to intracellular signal transduction via autophosphorylation of the recep- 
tor itself and plays an important role in cell growth. In pathophysblogical situations, this intracellular signal transduction 
is considered to be excessive. Therefore, inhibition of PDGF receptor autophosphorylation can be considered as 
another possible strategy to suppress cell growth signal transduction. 

Exanples of suppressing cell growth using the PDGF receptor autophosphorylation inhibitors, which are low 
30 molecular v^ight compounds, are descrit>ed in the literature (Cancer Research 54, 6106 (1994); Proc. Natl. Acad. Sd. 
USA. ^ 2558 (1995)). Therefore. PDGF receptor autophosphorylation inhbitors could be useful in many diseases 
such as leukemia, cancers, psoriasis, glomerular nephritis, organofbrosis, atherosclerosis, restenosis after percutane- 
ous coronary angioplasty or bypass surgery and rheumatoid arthritis. 

Examples of previously known PDGF receptor autophosphorylation inhibitors indude 3-arylquinolines (J. Med. 
35 Chem. 3L 2627 (1 994); J. Med. Chem. 3L 21 29 (1 994) and Publication of Japanese Patent LaidK)pen No. 947507643). 
3-arylquinoxaIines (Cancer Research 54, 6106 (1994)). and 4-pyridyl-2-arylpyrimidines (Proc. Natl. Acad. Sd. USA. 92. 
2558 (1995)). 

However, as far as the present inventors know, compounds which have a structure in which an aryl group or heter- 
oaryl group is bonded to position 4 of the quinoline backkx>ne or quinazoline backbone via one oxygen atom, sulfur atom 
40 or cartx>n atom and which have a PDGF receptor autophosphorylation inhibitory activity are not known. 

Furthermore, as to prevbusly known quinoline derivatives. {4-[(7-chloro-4-quinolinyl)Qxy]phenyl}(4-fluorophe- 
nyl)methanone is described in Put)lication of Examined Japanese Patent Application No. 89y246263. This known com- 
pound is used as a fungicide, and there are no reports as to its PDGF receptor autophosphorylation inhbitory activity. 

Furthermore, 4-arylquinoline derivatives are described in J. Med. Chem. 14. 1060 (1971), Acta Chim. Hung 112. 
45 241 (1983), Publication of Examined Japanese Patent Application No. 88^51375. German Patent No. 3101544. Publi- 
cation of Examined Japanese Patent Application No. 89/246263, and US Patent No. 3936461. These known com- 
pounds are each reported as an antihypertensive agent or intermediate for its production, agent to prevent harmful 
organisms (preservative), plant growth control agent fungidde or anti-angina ^ent. respectively, arxi there are no 
reports as to their PDGF receptor autophosphorylation inhft^itory activity. 
50 Consequently, the development of novel compounds having the PDGF receptor autophosphorylation inhibitory 
activity would be of great industrial bencS'tt 

A major objective of the present invention is to provide novel compounds having the PDGF receptor autophospho- 
rylation inhibitory activity. 

55 DISCLOSURE OF THE INVENTION 

As a result of intensive studies to attain the aboven^ntioned objective, the present inventors found that conpounds 
having a structure in which an aryl group or heteroaryl group is bound to position 4 of the quinoline backbone or quina- 
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zoline bacMx)ne via one oxygen atom, sutfur atom or caitxxi atom best serve the objective, and thus came to complete 
the present invention based on this finding. 

Namely, the present Invention is to provide quinoline derivatives and quinazoline derivatives represented by the fol- 
lowing formula (I), and pharmaceut'cally acceptable salts thereof: 




( I ) 



{wherein and R2 are each independently H. CrCs-alkyl. or Ri and R2 together form Ci-Ca-alkylene. and W is CH 
orN. 

1. when Wis CK 

(a) X is O or S. and Q Is a phenyl group represented by formula (II): 




[wherein m is 1. 2 or 3. R3 is each Independently CN. OH. halogen. CvCa-alkyl. Ct-C4-alkDxy or C2-C4-acyQ. 
a group represented by formula (111): 




[wherein m is as defined as described above, R3* is each independently OH, C^-Gs-alkyl, Ci-C4-alkDxy, and Y 
and Z are both or each independently N or CH], 
or a group represented by formula (IV): 




[wherein m and R3* are as defined as described above, and R4 is H. Ci-Cs-alkyI or C2-C4-acyl]. and 
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(b) X is O, S or CH2, and Q is a group represented by fonnula (V): 




(V) 



[wherein j and k are each independentfy 0 or 1, R5 is each independently H or CrC4-alkyl. A is Ci-Cg-alkyl. 
Ci-Cs-alkenyl, cyclic (C3-C10) alkyi, Ci-C4-aIkDxycartX)nyl, phenyl, naphlhyl, furyl. thienyl, benzoyl, substituted 
benzoyl. C2^4-acyl. or 5- or 6-menribered monocyclic or 9- or 10-ment>ered bicydic heteroaryl group having 
1 or 2 nitrogen atoms arxi optionally having another hetero atom selected from the group consisting of nitro- 
gen, oxygen and sulfur atoms, these alkyI group, aryl group and heteroaryl group represented by A may have 
1 to 5 sut)stituting groups selected from the group consisting of CN. NO2. OH. Nh^. halogen, Ct-Cs-alkyl. 
cyclic (C3-C10) alkyI, Ci-C4-aIkoxy, Ci-C4-alkoxycafbonyl, Ci-Cs-acyl, C^-Cs-acyloxy, Ci-Ca-alkylenedioxy, 
Ci-C4Halkylamino, di-(Ci-C4-alkyl)amino. COgH, CONHg. N-(Ci-C4-alkyI)amido, N,N-di-(Ci-C4-alkyl)amido. 
C2-C4-alkylamido, trifluoromethyl, Ci-C4-alkylthk>, phenyl, substituted phenyl, phenoxy, substituted phenoxy, 
phenylthio. sut)stituted phenyfthio, phenyl(Ci-C4-alkyO. sut)stituted phenyl(Ci-C4-alkyl). pyridyl, pyrazinyl. pyri- 
midinyl, pyridazinyl, pyrrolidinyl, piperidinyt, piperazinyl. homopyperazinyl. morpholinyl, quindyl. quinazolinyl. 
benzoyl, substituted benzoyl and C2^4-acyl, and B Is O. S. NH, NCN, NRg or NORg (wherein Rg is C1-C5- 
alkyO. 

2. when W is N. X Is O. S or CH2, arxl Q is represented by formula (V): 



[wherein j, k. R5, A and B are defined as described as above]}. 

BEST MODE FOR CARRYING OUT THE INVENTION 

1 . QQmpQun fe q f the pr gggnt invg n t i p n 

Compounds of the present inventk)n are represented by the abovementioned formula (I), wherein R^ . R2. W, X. Q, 
R3. R3'. R4. R5. Re- Y, Z, A. B. m. j and k are defined as described above. 

Examples of specific substituents applicat)le in the present specification are as follows: 

Halogen: chloro. broma fluoro. iodo; 

C^-Cs-alkyl: methyl, ethyl, ethyl, propyl, isopropyl. butyl, isobutyl. s-bulyl, t-butyl. pentyl. Isopentyl, neopentyl. t- 
pentyl; 

cydic (C3-C10) alkyI: cydopropyl. cydobutyl, cydopentyl. cydohexyl, cydoheptyl. cydooctyl. adamantyl; 

Ci-C4-alkoxycartx)nyl: methQxycartx)nyl, elhoxycarbonyl. propoxycartx>nyl. isopropoxycartx>nyl. butoxycarbonyl. 

isobutoxycartxriyl. s-butoxycartx)nyl. t-butoxycarbonyl; 

Ci-Cs-alkylenedioxy: methylenedioxy. ethylenediaxy. propylenedioxy; 

C^-C4-alkoxy: methoxy, ethoocy. propoxy, isopropoxy, butoxy. isobutoxy, s-butoxy, t-butoxy; 

C2-C4-acyl: acetyl, propionyl, butylyl; 

Ci-C4-alkylamino: metf^amino. ethylamino, propylamino, isopropylaminoi butytamina isobutylamino, s- 




(V) 
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butytamino, t^xitylamino; 

di-(Ci-C4-alkyl) amino: cfimethylamino. diethylamino, d'propylamina dibutylamino; 
C2-C4-alky1amido: acetamido, propionamido. butylarrudo; 

Ci-C4-aIky1thio: methytthio, ethytthio, propytthio. isopropytthio, butylthio. isobutytthio, s4xitytthio, t-butylthio; 
substituted phenyl: a phenyl group substituted by 1 to 3 groups selected from the groip consisting of CN, NOg. OH, 
NH2, halogen, CrC4-alkyl, cyclic (C3-Cio)alkyi, Ci-C4-alkDxy. Ci-C4nalkaxycart)onyl, Ci-Cs-alkyfenediaxy, C-1-C4- 
alkylamino, di-(Ci-C4-aIkyOamina C2-C4-alkyianiida trifluoromethyl. Ci-C4-alkytthk>. phenyl, phenoxy, phenylthio, 
phenyl(Ci-C4nalkyl), benzoyl and C2-C4-acyl; 

substituted phenoxy: a phenoxy group sut)stituted by 1 to 3 groi^ selected from the group consisting of CN. NO2, 
OH, NH2, halogen, Ci-C4-alkyl, cyclic (C3-Cio)alkyi. Ci-C4-aIkDxy, Ci-C4-alkoxycartx)nyl, Ci-Cs-alkylenedtoxy, Ci- 
C4-alkylamino, di-(Ci-C4-alkyOamino. C2-C4-alkylamido, trifluoromethyl, Ci-C4^lkylthio, phenyl, phenoxy, phe- 
nylthio, phenyl(CvC4-aikyl), benzoyl and C2-C4-acyl; 

substituted phenylthio: a phenylthio group substituted by 1 to 3 groups selected from the group consisting of CN, 
NO2, OH, Nhl2, halogens, Ci-C4-alkyl, cyclic (Ca-CioJalkyI, C^-C4-alkoxy, Ci-C4-alkoxycarbonyt. C^Cs-alkylenedi- 
oxy. Ci-C4-alkylamino, di-(Ci-C4-alkyl)amino, C2-C4-aikylamido, trifluoromethyl. Ci-C4-a]kytthio. phenyl, phenoxy, 
phenylthio, phenyl(Ci-C4-all^), benzoyl and C2-C4-acyl; 

substituted benzoyl: a benzoyl group sut>stituted by 1 to 3 groups selected from the group consisting of CN, NOg, 
OH. NHgi halogens, CrC4-alkyl. cydk: (C3-Cio)alkyl, Ci-C4naikaxy, Ci-C4-alkDxycartx>nyl, C^-Cs-alkylenedioxy, 
Ci-C4-alkylamino. di-{Ci-C4-alkyOamino, C2-C4-alkylamida trifluoromethyl. C^-C4-alkytthio. phenyl, phenoxy. phe- 
nylthio, phenyl(Ci-C4-aIkyl), benzoyl and C2-C4-acyl. 

The compounds represented by fbrnrula (0 may be acid addition salts and base addition salts thereof. TTie com- 
pounds of the present invention include these addition salts. Further, the oompourxis of the present invention, including 
these addition salts, include fiydrates thereof. 

Examples of the acid addition salts include salts with inorganic acids such as hydrochloric acid, sulfuric add, phos- 
phoric acid, hydrobromic acid and nitric add, and salts with organic acid such as maleic acid, fumaric acid, malic add, 
oxalic acid, tartaric add. sucdnic add, dtric add. acetic add. lactic acid, nriethanesulfonic acid and p-toluenesutfonic 
acid. 

Further, exanples of the tDase addition salts indude salts with alkaline metal conrpounds (e.g., sodium hydroxide 
and potassium hydroxide), salts with alkaline earth metal compounds (e.g.. caldum hydroxide and magnesium hydrox- 
id ), ammonium salts and salts with organic bases (e.g., triethylamine, ethanolamine). 

Further, when these addition salts are used as drugs, the acids and bases naturally have to be pharmaceuticaily 
acceptable. 

Representative examples of the conrpounds of formula (1) of the present invention are shown in Table 1 . They are 
preferred embodiments of compound groups. 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
R2 
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TABLE 1 (continued) 
R2 
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TMLE 1 (continued) 
R2 
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TABLE 1 


(continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 




Compound No. R3 Compound No. R3 
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TABLE 1 (continued) 
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TABLE 1 (continued) 




Compound No. R4 Compouncl No. R4 
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. TJ\BLE 1 (continued) 
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TABLE 1 (continued) 
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TABLE 1 (continued) 
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II. Methods of produdng compounds of the present invention 



10 



Compounds of the present invention can be synthesized, for exan^le, according to the methods descr3}ed below. 
However, it should be understood that methods of producing conpounds of the present invention are not limited to 
these methocte. 

Although all of the compounds of the present invention are nos^el conpounds which are not descrbed in the litera- 
ture, they can be produced using known chemical techniques. Further, the raw materials used for the production may 
t>e commercially available or synthesized by customary methods, if necessary. For example. 4-chloroquinoline deriva- 
tives can be synthesized by various known methods. For example, the method described in Org. Synth. Col. Vol. 3, 272 
(1955) and Acta Chim. Hung. 112. 241 (1383) can be used. Many quinoline derivatives used in Examples hereinafter 
can be produced according to the following reaction scheme: 
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4-Chloroquinazoline derivatives can also be synthesized by various known methods. For example, the methods 
desait>ed in Dai YUki Kagaku (Conprehensive Organic Chemistry, Vbl. 17, 150, edited by Kotake, Asakura Shoten 
40 (1967) can be used. Many quinazoline material compounds used in Examples hereinafter can be produced according 
to the following reaction scheme: 
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55 

General methods of producing compounds of the present invention will be explained as follows: 
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1 . Compounds of formula f D wherein Q is represented by formula 01), formula (III) r formula (IV) 



a. Synthesis of a compound wherein X is O: 

5 A compound of formula (I) wherein X is O Is produced by condensation of an aryl conrpound or heteroaryl com- 
pound having a hydroxyl groMp with a 4-chloroquinoline derivative. 

b. Synthesis of compounds wherein X is S: 

10 A compound of formula (0 wherein X is S is produced in the same manner as descra>ed for a compound wherein 
X is O, by corxiensation of an aryl compound or heteroaryl compound having a thiol group with a 4-chloroquinoline 
derivative. 

g. CompQuncte of formula (D wherein Q is represented by formula (V) wherein both i and K are Q 

75 

a. Synthesis of a compound wherein X is O: 

A Friedel-Crafts acylation reaction is carried out with phenol with a protected hydroxyl group by an appropriate pro- 
tecting group in the presence of a Lewis acid (e.g., rare earth trifluoromethanesulfonate, in particular, scarxiium (III) tri- 

20 f luoromethanesuHonate or yttertMum (III) trifluoromethanesulfonate) described in literatures (e.g., J. Chem. Soc., Chem. 
Commun.. 1157 (1993); Synlett. 1157 (1994)) to obtain an acylated compound. Next the protecting group of the 
hydroxyl group of the acylated compound is removed, and the resultant compound is reacted with a 4^1oroquinoline 
derivative or 4-chtoroquinazoline derivative at a temperature between 80 and 200 *'C, preferably between 130 arxi 180 
""C in no solvent or in the presence of an appropriate polar solvent for 1 minute to 5 hours, preferably for 10 minutes to 

25 1 hour to obtain the target compound. 



30 



35 



40 




[In the formulas. A. . R2 and W are defined as described above, E is a leaving group (e.g. . halogen, methanesul- 
45 fonate. p-toluenesulfonate or trifluoromethanesulfonate. preferably chlorine), and PT is a protecting group (e.g., methyl 
or methoxymethyl)]. 

b. Synthesis of a compound wherein X is S: 

50 For example, an acytthiophenol derivative can be synthesized by the following method descn't>ed in the literature 
(Org. Syn. §L 139 (1971)). Namely, an acylphenol derivative which can be synthesized as described in a. above is 
reacted with N.N-dimetiiytthiocart>amoylchloride to synthesize an 0-aryt-N.fsklimethytthiocart>amate derivative. This 
derivative ts heated (for example, at 200-300 ""C) so that an S-aryl-N,N-dimethytthiocart>amate derivative with rear- 
ranged oxygen and sulfur is formed in situ, which is then treated under alkaline conditions to yield the corresponding 

55 acylthiophenol derivative. Next, in the same manner as desafoed for producing a compound wherein X is O. or in a 
polar solvent (e.g., N.N-dimethyffornf^amide), the acylthiophenol derivative is reacted with a 4-chloroquinoline derivative 
or 4-chloroquinazoline derivative with sodium hydroxide at a terrperature between 80 and 150 **C to obtain the target 
cortpound. 
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[In the formulas. A. R^, R2. W and E are defined as described abcve]. 
c. Synthesis of a connpound wherein X is CH2: 

20 

A conrpound represented by formula (Q wherein X is CI-I2 can be synthesized using the method desaibed by R. 
Cutler et al. (J. Am. Chem. Soc. ZL 3375 (1949)). In the present method, a 4-chloroquinoline derivative or 4-chloro- 
quinazoline derivative is added to 4-bromophenylacetonitrile sodium salt in an appropriate organic solvent (eg., tolu- 
ene), then ref luxed. and the Diaryl-substituted acetonitrile so obtained is isolated and purified. The purified product is 

25 dissolved in an acicfic solvent (e.g. , aqueous sulfuric actd)and refluxed for 1 -20 hours to obtain a 4-(4-bromobenzyl)qui- 
noline derivative or said quinazoline derivative. Next, using the method of J. K. Stille et al. (J. Org. Chem. 48. 4634 
(1 983)), the 4-(4-bromobenzyf)quinoline derivative or said quinazoline derivative is reacted with alkyllithium in an appro- 
priate solvent (e.g., tetrahydrofuran) to form an organic lithium compound in situ. Trialkyftin chforide is then added to 
yield an organic tin compound, and the resulting compound and an acid chloride are refluxed with heat in an appropri- 

30 ate organic solvent (e.g.. chloroform) in the presence of a catalytic amount of a palladium conplex (e.g., bis(triphenyt- 
phosphine)palladium(ll) chloride) to produce the target compound. 




[In the formulas, A, R^ , R2, W and E are defined as descrfoed atx>ve. and R** is methyl or txityQ. 

50 3. Compounds of formula (i) wherein Q is represented bv formula (V) wherein B is O. and j is 1 and k is 0. or j is 0 and 
kisi 

a. Synthesis of a compound wherein X is O: 

55 A 4-chloroquinoline derivative or 4-chloroquinazoline derivative is reacted with nitrophenol in an appropriate sol- 
vent or no solvent to synthesize a 4-(nitrophenoxy)qutnoline derivative or said quinazoline derivativa The resulting 
derivative is then stirred in an appropriate solvent (e.g., N,N-dime1hytformamide) in the presence of a catalyst (ag., pal- 
ladium hydroxide(cartx>n) und r a hydrogen atnrx)sphere to obtain the 4-(aminophenoxy)quinoltne derivative or said 
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quinazoline derivative. The resulting derivative can be amidated using cart>oxylic adds or fheir derivatives to produce 
the target conpound according to known methods. Further, its N-alkylamides can be produced by reaction with an alkyl 
halide in an appropriate solvent (e.g.. N.N-dimethylfornnamide) in the presence of a base (ag., sodium hydride). 

Further, analogously, a 4-(cartx>xyphenoxy)quinoline derivative or said quinazoline derivative can be obtained by 
reacting a hydroxybenzotc acid ester with a 4-chloroquinoline derivative or 4-chloroquinazoline derivative, followed by 
acid or base hydrolyste. The resultant derivative can be amidated using an alkylamine or arylamine to produce the tar- 
get compound according to known methods. Further, its N^lkytamides can be produced by the abcvementioned 
method. 




[In tiie formulas, A, R^, R2, W and E are defined as described atx>ve, and R methyl, ethyl, propyl, isopropyl. butyl, 
isotxityl, s-butyl or t-butyl.] 

b. Synthesis of a compound wherein X is S: 

A 4-(amincphenylthio)quinoline derivative or said quinazoline derivative is obtained by reacting a 4-chloroquinoline 
derivative or 4-chloroquinazoline derivative witti aminothiophenol in an appropriate solvent or no solvent. The resulting 
derivative can k>e amidated using cartx)xylic acids or ttieir derivative to produce the target compound according to 
known methods. Furtiier, its N-alkylamides can be produced by reaction with an alkyl halide in an appropriate solvent 
(e.g.. N,N-dimethyH6rmamide) in the presence of a base (e.g., sodium hydride). 
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[In the formulas, A. R^, R2, W, E and R are defined as described abcva] 

25 c. Synthesis of a compound wherein X is CH2: 

A compound represented by formula (Q wherein X is CH2 can be synthesized by the method descrit>ed by R. Cutler 
et al. (J. Am. Chem. Soc. 71 3375 (1949)). In this method, a t>ase (e.g., sodium hydride) is added to aminophenylace- 
tonltrile with a protected amino group (e.g., by a benzyl group) in an appropriate organic solvent (e.g., toluene), a 4- 

30 chloroquinoline derivative or 4-chloroquinazoline derivative is added, and the mixture Is refluxed. The diaryl-substituted 
acetonitrile so obtained is Isolated and purified, then dissolved in an acidic solvent (e.g., aqueous sulfuric acid) and 
refluxed for 1-20 hours, and then the protecting group is removed to obtain a 4-(anfvnobenzyl)quinoline derivative or 4- 
(aminobenzyl)quinazoline derivative. The resulting derivative can be amidated using carboxylic acids or their derivative 
to produce the target compound according to known methods. Further, its N-alkylamides can be produced by reaction 

35 with an alkyl halide in an appropriate solvent (e.g., N.N-dimethylformamide) in the presence of a base (e.g., sodium 
hydride). 




[In the formulas, A. R^ W, E and R are defined as descried above, and PP Is a protecting group (e.g.. benzyl 
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group.] 

4. Compounds of formula (H in which Q is represented by formula (V) wherein both j and k are 1 

a. Synthesis of a compound wherein B Is O: 

A compourxi wherein B is O can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or cart)amate derivative according to known methods. 




[In the formulas. A. . R2. W and R are defined as desait^ above, and X is O, S or Ch^.] 

b. Synthesis of a compound wherein B is S: 

A compound wherein B is S can be produced by reacting one of the abovementioned intermediates with an isocy- 
anate derivative or thiocarbamate derivative according to known methods. 




[In the formulas, A. R^, R2 and W are defined as descrit>ed above, and X is O. S or CH2.] 
c. Synthesis of a compound wherein B is NCN: 

A compound wherein B Is NCN can be produced according to the method described by H. J. Petersen et al. (J. 
Med. Chem. 21 773 (1978)). 

In this method, the compound obtained in the abovementioned a. is refluxed In the presence of a trrphosphorus 
compound (ag., triphenylphosphine), a base (ag., triethylamine) and cartx>n tetrachforlde in an appropriate organic 
solvent (e.g.. methylene chloride) to produce the corresponding cartxxfiimide, and then the cartxxJiimide Is reacted with 
cyanamide to obtain the target compound. Alternatively, the target compound can be produced by reacting the com- 
pound obtained in the atxyvementioned b. with cyanamide In the presence of a condensation reagent (e.g., dicyclohex- 
ylcartxxliimide) and a base (e.g.. ethykliisopropylamine) in an appropriate organic solvent (e.g.. ether). 
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H H 




[In the formulas. A. R^, R2 and W are defined as desabed above, and X is O, S or CH2.] 
Salts of the quinoline derivatives or quinazoline derivatives obtained by the methods of the abovementioned 1-4 
can be produced by general methods which are conventionally used to produce salts. 

III. Use of conrpounds of the present invention 

Intracellular signal transduction mediated by growth factor receptor autophosphorylation is involved in various 
pathophysiological situations including neoplastic or other abnormal cell growth. Since quinoline derivatives and quina- 
z line derivatives of the present invention arxJ their phamnaceutically acceptat)le salts have an inhibitory activity on 
platelet-derived growth factor (PDGF) receptor autophophorylation, they are expected to be useful as a therapeutic 
agent to treat various diseases which are caused by abnormal cell growth generated by PDGF receptor autophospho- 
rylation due to an excessive amount of PDGF (e.g.. leukemia, cancers, psoriasis, ^omerular nephritis, organof ibrosis, 
atherosclerosis, restenosis after percutaneous coronary angioplasty or bypass surgery and rheunnatoid arthritis). 

Pharmaceutical conposittons which corrtain compounds of the present invention as an effective component, 
namely medicinal compositions, can be administered to human and other animate either orally or non-orally (e.g., intra- 
venous, Intramuscular, subcutaneous, rectal or endermic administration). Accordingly, medicinal conpositions which 
contain compounds of the present invention as an effective component are prepared into a suitable dosage form 
depending on the method of administration. 

Examples of oral preparations include tablets, capsules, powders, granules and syrups, and examples of non-oral 
preparations include injections, rectal agents, oily sippositories and aqueous suppositories. 

TTiese various pharmaceutical preparations can be produced using ordinally excipients, disintegrating agents, 
binding agents, lubricating agents, coloring agents, diluents or release controlling agerrls. 

Examples of excipiertts are lactose, glucose, corn starch, sorbitol, arxi crystalline cellulose; examples of disinte- 
grating agents are starch, sodium alginate, gelatine powder, calcium cartx)nate, calcium citrate and dextrine; examples 
of tx)rKfing agents are dimethylcellulose, polyvinyl alcohol, polyvinyl ether, methycellulose. ethylcellulose. gum arable, 
gelatine, hydroxypropytcellulose and polyvinylpyrrolidone; exairples of lut>ricatir^ agents are talc, magnesium stearate, 
polyethylene glycol and hydrogenated vegetable oils. 

Further, the abovementioned injectable agents can be produced by adding buffering agents. pH controlling agents, 
stabilizing agents or the like, if necessary. 

Contents of the compounds of the present invention in the medicinal fomuilations vary deperxling on their dosage 
form, but they are generally between about 0.5 and 50% by wight preferably between about 1 and 20% by weight of 
the total. 

The particular dose for each individual patient is determined as a function of age, body weight and sex of the 
patient, type or severity of the disease to be treated. For example, a daily dose of between 1 and 100 mg/kg of body 
weight preferably between 1 and 50 mg/kg of kxxiy weight, is administered one or more times. 
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Examples 

The present invention is illustrated in greater detail by the following Examples and Test Examples. The numbers in 
parentheses at the end of title compound in the Examples corresporxl to the compound numbers given in Table 1 . 

Example 1 (Referer>ce Example) 

6-Methoxv-2-naohthol 

Potassium cartxxiate (1.244 g) was added to a solution of commercially available 2,6KJihydroxynaphthalene (961 
mg) in N,N-dimethytformamide (100 ml), and the admixture was stirred at room temperature for 30 minutes. Dimethyl 
sulfate (1 .14 mO was slowly added dropwise to the mixture and the resulting mixture was further stirred at room tem- 
perature overnight. The reaction mixture thus prepared was neutralized with a 2N HCI solution and then partitioned 
between water and ethyl acetate, and the ethyl acetate layer was dried with anhydrous magnesium sulfate. After remov- 
ing the solvent by distillation under reduced pressure, the resuHing residue was purified by column chronnatography on 
silica gel (eluting with chlorotornVethyl acetate) to obtain 307 mg of the title compound (yield: 29%). 

^H-NMR (CDCla, 90MHz) : 5 3. 89 (s, 3H). 7. 00-7. 18 (m. 4H). 7. 53-7. 70 (m. 2H) Mass spectrometry data (FD- 
MS, m/Sz): 174(M+) 

Example 2 

6.7-Dimethaxy-4-(6-methoxy-2-naphthylaxy)quinoline [12] 

4-Chloro-6.7-dimethoxyquinoline (75 mg) and 6-me1hoxy-2-naphthol (174 mg) obtained in Example 1 were nrtixed 
and stin'ed at 180 ""C for 30 minutes, and the reaction mixture was then purified by thin layer chromatography on silica 
gel (eluting with hexane/acetone (2/1)) to obtain 71 mg of the title compound (yield: 59%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 96 (s. 3H). 4. 07 (s. 3H). 4. 08 (s. 3H). 6. 53 (d. J=5. 71Hz. 1H). 7. 18-'7. 36 (m. 

3H). 7. 56-7. 91 (m. 5H). 8. 50 (br. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 361 (M^) 

Examples 

6.7-Dimgthg)y ^ - (g-naph thyioxy)quin oiine [10 ] 

4-Chloro-6.7-dimethaxyquinoline (45 mg) and commercially available p-naphthol (144 mg) were mixed and stirred 
at 180 ^"0 for 2 hours, and the reaction mixture was then purified in the same manner as described In Example 2 to 
obtain 45 mg of the title conrpound (yield: 68%). 

^H-NMR (CDQa. 90MHz) : 5 4. 05 (5. 3H). 4. 06 (s. 3H). 6. 52 (d. J=5. 28Hz. 1H). 7. 27-7. 61 (m. 6H), 7. 75-8. 00 
(m. 3H). 8. 50(br. 1H) 

Mass spectrometry data (FD-MS. m/z) : 331 (M+) 
Example 4 

6.7-DimethQxv-4-(7-methoxv-2-naphthy loxy)quinoline [1 3] 

4-Chloro-6.7-dimethaxyquinoline (89 mg) and commercially available 7-melhoxy-2-naphthol (209 mg) were mixed 
and stin^ed at 180 ''C for 30 minutes, and the reaction mixture was then purified in the same manner as described in 
Example 2 to obtain 59 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3, 90MHz) : 5 3. 92 (s. 3H). 4. 05 (s, 3H). 4. 07 (s. 3H). 6. 54 (d. J=5. 49Hz. 1H), 7. 10-7. 24 (m, 
3H). 7. 49-7. 91 (m. 5H), 8. 49 (d. J=5. 49. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 361 (M*) 



35 



EP0860433A1 



Example 5 (Reference Exanple) 
S-Methoxy-1 -naphthol 

Using commerdally available 1 .SKiihydroxynaphthalene, the synthesis and purrficatton were carried out in the 
same manner as described in Example 1 to obtain the title compound (yield: 28%). 

^H-NMR (CDCI3. 90MHz) : 6 4. 00 (s, 3H). 6. 79^6. 89 (m, 2KI), 7. 30^7. 48 (m, 2H). 7. 69^7. 90 (m, 2H) 
Mass spectrometry data (FD-MS, m/z) : 174 (M^) 

Examples 

6.7-Dimethoxy-4-(5-methoxy-1-naphthyloxy)quinoline [1 1] 

4-Chloro-6,7-dimethoxyquinoline (85 mg) and 5-methoxy-1 -naphthol (67 mg) obtained in Example 5 were mixed 
and stirred at 180 ^"0 for 20 minutes, and the reaction mixture was then purified in the same manner as described In 
Example 2 to ot}tain 19 mg of the title compound (yield: 14%). 

^ H-NMR (CDCI3, 90MHz) : 6 4. 04 (s. 3H), 4. 08 (s, 6H). 6. 31 (d, J=5. 27Hz, 1 H), 6. 83-6. 92 (m. 1 H). 7. 34^7. 61 
(m. 4H). 7. 75 (s, 1 H), 8. 20-8. 29 (s, 1 H), 8. 43 (brs, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 361 (M^ 

Example 7 

6J-Dimethaxy-4-(4-indolylQxy)quinoline [17] 

4-ChIoro-6,7-<Jimethoxyquinoline (1 12 mg) and commercially available 4-hydrQxyindole (200 mg) were iroxed and 
stirred at 180 ""C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the diforoform layer was dried with anhydrous magne- 
sium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by thin layer 
chromatography on silica gel eluting with chlorotomrt^ethyl acetate (3/1) to ot>tain 51 mg of the title compound (yield: 
32%). 

1 H-NMR (CDCI3, 90MHz) : 6 3. 95 (s. 3H), 3. 96 (s, 3H). 6. 08-6. 13 (m, 1 H), 6. 35 (d, J=5. 28Hz. 1 H). 6. 83-6. 93 
(m, 1 H). 7. 29-7. 45 (m, 5H), 7. 62 (5. 1 H), 8. 40 (d, J=5. 05Hz, 1 H) 
Mass spectrometry data (FD-MS, nVz) : 320 (M+) 

ExarTple8 

6.7-Dimeth Qxy-4-(3.4-dimethoxyphenoxy)quinoline [8| 

4-Chloro-6,7-dim6thoxyquinoline (90 mg) and commercially available 3,4'dimethQxyphenol (187 mg) were mixed 
arxJ stirred at 180 °C for 30 minutes, and the mixture was then purified by column chromatography on silica gel eluting 
with hexane/acetone to obtain 26 mg of the title corrpound (yield: 19%). 

1 H-NMR (CDOs, 500MHz) : 6 3. 87 (s. 3H). 3. 93 (s. 3H), 4. 05 (s, 3H). 4. 06 (s. 3H), 6. 45 (d, J=4. 9Hz, 1 H). 6. 75 
(dd, J=2. 4Hz, 9. 2Hz. 1H). 6. 75 (d, J=2. 4Hz, 1H), 6. 93 (d. J=9. 2Hz. 1H). 7. 42 (s, 1H), 7. 57 (s, 1H). 8. 48 (d. 
J=4. 9Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 341 (M^) 
Exanple 9 

g,7-Dlm^hqxy-4-(6HqMinQiylQxy)qMinQlinfi [Ig] 

Using 4-chforo-6.7-dimethoxyquinoline (90 mg) and commercially availat)le 6-hydroxyquinoline (176 vng), reaction 
and purification were carried out in the same manner as described in Example 8 to obtain 62 mg of the title compound 
(yield: 46%). 
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^H-NMR (CDCI3. 5OOMH2) : 6 4. 05 (s, 3H), 4. 06 (s. 3H). 6. 56 (d. J=5. 5Hz. 1H). 7. 44--7. 62 (m, 5H), 8. 13 (d, 
J=8. 5Hz. 1H). a 22 (d. J=9. 2H2. 1H), 8. 53 (d, J=4. 9Hz, 1H). 8. 94 (d, J=4. 3H2, 1H) 
Mass spectrometry data (FD-MS. nVz) : 332 (M+) 

5 Example 10 

6.7-Dimethaxv^-(3-fluorophenaxy)quinoline [4] 

4-Chloro-6J-dimethaxyquinoline (100 mg) and commercialty available 34luorophenol (0.20 ml) were mixed and 
10 stirred at 180 ""C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and 
then dried with anhydrous sodium suHate. After renxiving the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform to 
obtain 125 mg of the title compound (yield: 94%). 

IS 

^ H-NMR (CDCI3. 500MHz) : 5 4. 04 (s. 3H). 4. 06 (s, 3H). 6. 56 (d. J=4. 9Hz. 1 H). 6. 93 (d. J=9. 2Hz. 1 H). 6. 95^7. 
05 (m. 2H). 7. 39-7. 45 (m. 1H). 7. 47 (s. 1H). 7. 50 (s. 1H). 8. 53 (d. J=4. 3Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 299 (M*) 

20 Exarrple 1 1 

6.7-PirTigthw-4-(3-hyclrQxyphenoxy)quiPQline [3 

4-Chtoro-6.7-dimethaxyquinoline (300 mg) and commercially availat>le resorclnol monoacetate (0.835 ml) were 
25 mixed and stirred at 1 80 ''C for 30 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydro- 
gen caftx>nate and then partitioned between water arxl ethyl acetate, and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was crystallized with chloroform to obtain 37 mg of the titie compound (yield: 9%). 

30 ^ H-NMR (CDCI3. 500MHz) : 6 4. 01 (s. 3H). 4. 02 (s. 3H). 6. 48 (t. J=2. 4Hz. 1 H), 6. 59 (d. J=5. 5Hz. 1 H). 6. 77 (dd. 
J=2. 4Hz. 7. 3Hz. 1H), 6. 82 (dd. J=2. 4Hz. 8. 6Hz. 1H). 7. 33 (t J=7. 9Hz. 1H). 7. 39 (s. 1H). 7. 47 (s. 1H), 8. 40 
(d. J-5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nrVz) : 297 (M+) 

35 Exarrple 12 

e.7-Dimg»pxy-4-(4-tyQmQphQnpxy)quinQline [7] 

4-Chloro-6.7-dimethaxyquinoline (1.00 g) and commercially available 4-bromophenol (115 mg) were mixed and 
40 stined at 180 ""C for 40 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned between water and chloroform, and the chloroform layer was washed with brine and dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel. eluting in sequence with hexane/acetone. chloroform and chforoform/methanol. 
to obtain 1.20 g of the titie compound (yield: 76%). 

45 

^H-NMR (COaa. 500MHz) : 6 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 48 (d, J=4. 9Hz. 1H). 7. 08 (d. J=8. 5Hz. 2H). 7. 43 (s. 
1H). 7. 51 (S. 1H). 7. 58 (d. J=8. 5Hz, 2H). 8. 51 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 359 (M^). 361 (M''-i-2) 

50 Example 13 

6.7-DimethQxy-4-(2-methoxyphena xy)quinoline [1] 

4-Chloro-6.7-dimethaxyquinoline (102 mg) and commercially available 2-methoxyphenol (0.5 ml) were mixed and 
55 stirred at 150 ^'C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cart>onate 
and then partitioned between water and etfiyt acetate, and the ethyl acetate layer was washed with brine arxi then dried 
with sodium sulfate After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chloroform/methanol to obtain 
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76 mg of the tilie compound (yield: 54%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 78 (s. 3H). 4. 05 (s. 3H), 4. 05 (s. 3H), 6. 31 (d. J=5. 3H2. 1H). 6. ^7. 4 (m, 4H). 
7. 42 (s. 1H), 7. 63 (s. 1H), 8. 45 (d. J=5. 3Hz. 1H) 
Mass spectrometry data (FAB-MS. m/z) : 312 (M*+1) 

Example 14 

6.7-Dimethaxy^-(3"methoxypherx)xvtauinoline [2] 

4-Chlora6,7<limethoxyquinoline (103 mg) and commercially available 3-methGKyphenol (158 mg) were mixed arxi 
stirred at 160 ''C for 9 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx>nate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine arKi then dried 
with sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by 
chromatography on silica gel eluting with hexane/etfiyt acetate to obtain 29 mg of the title compound (yield: 52%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 82 (s. 3H). 4. 04 (s, 3H). 4. 05 (s. 3H), 6. 53 (d, J=5. 3Hz. 1H). 6. 7-6. 9 (m. 3H). 
7. 35 (t, J=7. OHz. 1H). 7. 43 (s. 1H), 7. 54 (s, 1H). 8. 50 (d, J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 31 1 (M+) 

Example 15 

6.7-DimethQxv4-(4-meth oxyphenoxy)quinoline fS] 

4-Chloro-6.7-dimethoxyquinoline (103 mg) and commercially available 4-methoKyphenol (286 mg) were mixed and 
stined at 150 ""C for 6 hours. The reactfon mixture was neutralized with saturated aqueous sodium hydrogen cartx>nate 
and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and dried with 
anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified 
by column chromatography on silica gel eluting first with hexane/ethyl acetate and then with chlorcform/ethyl acetate to 
ot>tain 2.21 g of the title compound (yield: 88%). 

^H-NMR (CDCI3. 90MHz) : 6 3. 85 (s, 3H), 4. 05 (s, 3H), 4. 05 (s. 3H), 6. 41 (d, J=5. 3Hz, 1H). 6. 97 (d, J=9. 5Hz, 
2H). 7. 14 (d. J=9. 5Hz. 2H). 7. 43 (s, 1H). 7. 58 (s, 1H). 8. 46 (d, J=5. 3Hz, 1H) 
Mass spectrometry data (FAB-MS, m^z) : 312 (M*+1) 

Example 16 

6.7-Dimethaxv-4-(5^uinolvloxv)quino!ine [14] 

4-Chloro-6,7-dimethoxyquinoline (50 mg) and conrnierdally available 5-hydroxyquinoline (50 mg) were mixed and 
stirred at 170 ""C for 10 minutes. The reaction mixture was neutralized with saturated aqueous sodium hydrogen car- 
bonate and then partitioned t>etween water and ethyl acetate, arxi the etfryl acetate layer was washed with brine and 
then dried with anhydrous sodium sulfate. After removing the solvent by reduced-pressure distillation, the resultir^ res- 
idue was purified by thin layer chromatography on silica gel eluting first with hexane/ethyl acetate (1/1) arxi then with 
chlorofornVmethanol (50/1) to obtain 47 mg of the titie compound (yield: 64%). 

^H-NMR (CDCIa. 90MHz) : 5 4. 06 (s, 3H), 4. 07 (s. 3H), 6. 35 (d. J=:5. 3Hz. IN), 7. 2-7. 5 (m, 3H). 7. 68 (s, 1H). 
7. 7-8. 4 (m, 3H), 8. 46 (d. J=5. 3Hz. 1H), 8. 49 (dd. J=1. 76Hz. 4. 17Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 332 (M^) 

Example 17 

6.7-Dimethoxv^-n-naDhthvtoxv)Quinoline r91 

4-Chloro-6.7-dimethoxyquinoline (97 mg) and commercially available 1-naphthol (340 mg) were mixed and stin-ed 
at 150 ""C for 8 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx)nate and 
then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. After removing the solvent by reduced-pressure dstillation, the resulting residue was purified 
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by column chromatography on silica gel eluting first with hexane/ethyl acetate (3/1) and then with chlorofbmVmethanol 
(100/1). and further purified by thin layer chromatography on silica gel eluting with hexane/ethyl acetate (1/1) to obtain 
57 mg of the title compound (yield: 40%). 

5 ^H-NMR (CDOa. 90MHz) : 5 4. 05 (s. 3H). 4. 05 (s. 3H). 6. 32 (d. J=5. 3Hz. 1H). 7. 2-7. 6 (m, 5H). 7. 74 (s. 1H). 

7. 8-8, 0 (m. 3H). 8. 35 (d, J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 331 (M^) 

Exanrple 18 

10 

6.7-Dimrthaxy-4-(5-indolvloxy)quinoline [161 

4-Chloro-6.7-dimethaxyquinoline (1.0 g) and commercially available 5-hydroxyindole (1.19 g) were mixed and 
stirred at 150 ""C for 1 .5 hours. The reaction mixture was neutralized with saturated aqueous sodium hydrogen cartx>n- 
75 ate and then partitioned between water and ethyl acetate, and the ethyl acetate layer was washed with brine and then 
dried with anhydrous sodium sulfate. After removing the solvent by reducedixessure distillation, the resulting residue 
was purified by column chromatography on silica gel eluting In sequence with hexane/ethyl acetate, chloroform and 
chloroform/methanol. to obtain 898 mg of tfie title compound (yield: 63%). 

20 ^H-NMR (CDCI3. 90MHz) : 5 4. 05 (s. 3H). 4. 07 (s. 3H). 6. 42 (d. J=5. 3Hz. 1H). 6. 5-6. 7 (m. 1H). 6. 9-7. 6 (m. 
5H). 7. 67 (s, 1 H), 8. 44 (d. J=5. 3Hz. 1 H). 8. 55 (br, 1 H) 
Mass spectrometry data (FD-MS, nVz) : 320 (M^) 

Example 19 

2S 

6.7-Dimethoxv^-(3-methoxyDhenylthio)quinoline fl 171 

4-Chloro-6,7-dimethoxyquinoline (50 mg) and commercially available 3-m6thoxyt}enzenethiol (77 mg) were mixed 
and stirred at 180 ''C for 30 seconds. Purification was carried out in the same manner as desaibed in Example 18 to 
30 obtain 72 mg of the title compourxl (yield: 100%). 

^H-NMR (CDCI3, 90MHz) : S 3. 79 (s, 3H). 4. 01 (s. 3H). 4. 03 (s. 3H). 6. 84 (d. J=4. 8Hz. 1H). 6. 9-7. 5 (m. 6H), 8. 
45(d.J=5. 1Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 327 (M+) 

35 

Example 20 

6.7-Dimethaxv^-(4-methoxvDhenvtthio)quinoline [118] 

40 4-Chloro^,7-dimethQxyquinoline (50 mg) and conrvnercially available 4-m6thoxyt>enzenethiol (63 mg) were mixed 
and stirred at 150 ^'C for 5 minutes. Purification was carried out in the same manner as descn'bed in Example 18. and 
further crystallization wHh chloroform gave 80 mg of the title compound (yield: 100%). 

^H-NMR (CDCI3. 90MHz) : 5 3. 88 (s. 3H). 4. 03 (s, 3H), 4. 05 (s. 3H). 6. 60 (d. J=4. 8Hz. 1H). 7. 15 (d. J=8. 7Hz. 
45 2H). 7. 38 (S, 1 H). 7. 39 (s, 1 H). 7. 52 (d, J=8. 8Hz. 2H) 8. 39 (d, J=5. 1 Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 327 (M+) 

Example 21 (Reference Example) 

50 4-Bromo-1 -methoxvmethylphenol 

Commercially available 4-bromophenol (17.3 g) was dissolved in N.N-dimethyHormamide (90 ml), to which sodium 
hydride (2.64 g) was added while cooled in ice. After stirring at room temperature overnight, chloromethyt methyl ether 
(8.35 ml) was added, and the admixture was stirred for a further 1 hour. The reaction mixture was partitioned between 
55 water and ethyl acetate, and the ethyl acetate layer was dried unth anhydrous magnesium sulfata After removing the 
solvent by reducedixessure distillation, the resulting residue was purified by column chromatography on silica gel elut- 
ir)g with hexane/acetone to obtain 18.25 g of the title compound (yield: 84%). 



39 



EP0 860433A1 

^H-NMR (CDOa. 90MHz) : 6 3. 46 (s. 3H). 5. 13 (s. 2H). 6. 91 (d, J=9. 2Hz, 2H). 7. 38 (d. J=9. 2Hz. 2H) 
Mass spectrometry data (FD-MS, m/z) : 216 (IT). 218 (M++2) 

Example 22 (Reference Example) 

5 1 

4-Tri'n-tXitvltin-l-methoxymethvlDhen I 

4-Bromo-1-methoxymethylphenol (15.99 g) obtained in Example 21 was cfissolved in anhydrous tetrahydrofuran 
(20 ml), the solution was added to commercially availak)le magnesium powder (1.97 g) under argoi. and a drop of an 

10 Iodine solution in anhydrous tetrahydrofuran was added to the solution to start the reaction. When magnesium disap- 
peared and the temperature of the reaction rraxture retumed to room temperature, commercially available tri-n-butyltin 
chloride (23.99 g) dissolved in tetrahydrofuran (10 ml) was added slowly dropwise. TTie reaction mixture was stirred at 
room temperature for 4 hours and then partitioned between 5% aqueous ammonium chloride and chloroform. TTie chlo- 
roform layer was dried v^th anhydrous magnesium sulfate and the solvent was then removed by reducecH>ressure dis- 

15 tillalion to obtain 31 .39 g of the title compound (yiekJ: 1 00%). 

^H-NMR (CDCI3. 90MHz) : 6 0. 80-1. 65 (m. 27H). 3. 48 (s, 3H). 5. 17 (s, 2H). 6. 91-7. 42 (m. 4H) 
Mass spectrometry data (FD-MS, m/z) : 428 (M*+1) 

20 Example 23 (Reference Example) 

4-Hycirpxypheny| 4-trtflgor orpe thylph epy l k gtone 

4-Tri-n-butyltin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-(trifluor- 
25 omethyf)benzoyl chloride (626 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenytphos- 
phine)palladium (II) chbride (8 mg) was added, and the admixture was refluxed for 5 hours. Tbe reaction mixture was 
partitioned between water and ether, the ether layer was washed with saturated aqueous potassium fluoride, and the 
ether layer obtained by partitiorvng with t>rine was dried with anhydrous magnesium sulfate. The residue (1.028 g) 
obtained by removing the solvent by reduced-pressure cf stillation was dissolved in tetrahydrofuran (2 ml), water (5 ml) 
30 and 6 N aqueous hydrochloric acid (12 ml) were added, and the admixture was refluxed for 4.5 hours. The resulting 
reaction mixture was partitioned between brine and ether, and the ether layer was dried with anhydrous magnesium sul- 
fate. After renrx>ving the solvent by reduced-pressure distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/acetone to obtain 348 mg of the title compourKi (yield: 30%). 

35 Mass spectrometry data (FD-MS, nVz) : 266 (M*) 

Example 24 

(4-Trffluoronrre1hyfphenyl){ 4- [(6.7-dirnethoxy-4-quinolyOoxv1phenyl)methanone 

40 

4-Chloro-6,7-dimethoxyquinoline (81 mg) and 4-hydroxyphenyl 4-tnfluoromethylphenyl ketone (288 mg) obtained 
in Example 23 were mixed and stirred at 180 °C for 20 minutes, and the reaction mixture was then purified by thin layer 
chromatography on silica gel eluting with hexane/acetone (2/1) to obtain 98 mg of the title compound (yield: 60%). 

45 ^H-NMR (CDQa. 500MHz) : 8 4. 03 (s. 3H). 4. 06 (s, 3H), 6. 68 (d. J=:4. 9Hz. 1 H), 7. 29 (d, J=8. 5Hz. 2H), 7. 46 (s. 
1 H). 7. 47 (s. 1 H). 7. 78 (d. J=7. 9Hz. 2H), 7. 91 (d. J=7. 9Hz. 2H). 7. 94 (d. J=9. 2Hz. 2H), 8. 59 (d. J=4. 9Hz, 1 H) 
Mass spectrome^ data (FD-MS. m/z) : 453 (1^) 

Example 25 (Reference Example) 

50 

4-HvdrQxyphenyl 4-me|hytphenyl ketone 

4-Tri-n-butyttin-1-methoxymethylphenol (1.282 g) obtained in Example 22 and commercially available 4-toluc^l 
chloride (464 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenyIphosphine)paIladium(ll) 
55 chloride (8 mg) was added, and the admixture was refluxed for 8 hours. The reaction mixture was partitioned in the 
same manner as descrbed in Example 23 and the resulting ether layer was dried with anhydrous magnesium sulfate. 
The residue (967 mg) obtained t>y removing the solvent by reduced-pressure distillation was dissolved in tetrahydro- 
furan (0.5 ml), water (4 ml) and 6 N aqueous hydrochloric acid (10 n^ were added, and the admixture was refluxed for 
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7 hours. The reaction mixture was treated in the same manner as descrit>ed in Example 23 to obtain 271 mg 61 the title 
compound (yield: 34%). 

Mass spectrometry data (FD-MS. m/z) : 212 (hT) 

5 

Example 26 

f4-ff6.7-Dimethoxv-4-auinQlvltoxvlPhenvl](4-methvtohenvnme1hanone 1301 

JO 4-Chloro-6.7-dlmethcocyquinoline (89 mg) and 4-hydroxyphenyi 4-methylphenyl ketone (248 mg) obtained in Exam- 
ple 25 were mixed arxi stirred at 1 80 °C for 1 0 minutes, and the reaction mixture was then purified in the same manner 
as described in Example 24 to obtain 1 18 mg of the title compound (yield: 74%). 

^H-NMR (CDCI3, 500MHz) : 6 2. 45 (s. 3H). 4. 03 (s, 3H). 4. 06 (s. 3H), 6. 65 (d, J=5. 5Hz. 1 H), 7. 27 (d. J=8. 6Hz. 
15 2H), 7. 30 (d. J=:7. 9Hz. 21-1). 7. 46 (s, 1 H). 7. 49 (s. 1 H), 7. 74 (d. J=7. 9Hz. 2H). 7. 91 (d. J=8. 5Hz. 2H). 8. 57 (d. 
J=4.9Hz. 1H) 

Mass spectrometry data (FD-MS, nVz) : 399 (M*) 
Example 27 (Reference Exanple) 

20 

3- Chbrophenvl 4-hvdroxvphenyl ketone 

4-Tri-n-butyltin-1-methoxymethylphenol (1 .282 g) obtained in Example 22 and commerdalty available 3-chloroben- 
zoyl chloride (525 mg) were dissolved In chloroform (5 ml), commercially available bis(trlpheny^hosphine)palladium(ll) 

25 chloride (8 mg) was added, and the admixture was refluxed for 7 hours. The reaction mixture was partitioned in the 
same manner as described in Example 23. and the resulting ether layer was dried with anhydrous magnesium sulfate. 
A portion (1 .563 g) of the residue (1 .91 4 g) obtained by removing the solvent by reduced-pressure distillation was dis- 
solved in tetrahydrofuran (1 ml), water (7 ml) and 6 N aqueous hydrochloric acid (1 7 ntl) were added, and the admixture 
was refluxed for 8 hours. The reaction mixture was treated in the same manner as described in Example 23 to obtain 

30 313 mg of the title compound (yield: 22%). 

Mass spectrometry data (FD-MS, m/z) : 232 (M^) 
Example 28 

35 

(3-ChloroDhenvl){ 4- [(6.7-dimethoxy-4-quinolyl)oxylphenyl}methanone [31 ] 

4-Chloro-6,7<fimethQxyquinoline (89 mg) arxJ 3-chlorophenyl 4-hydraxyphenyl ketone (279 mg) obtained in Exam- 
ple 27 were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was then purified in the same manner as 
40 descrbed in Exanple 24 to obtain 67 mg of the title compound (yield: 40%). 

^H-NMR (COaa, 500MHz) : 6 4. 05 (s, 3H). 4. 01 (s, 3H), 6. 71 (d. J=5. 5Hz, 1H), 7. 31 (d, J=8. 5Hz, 2H), 7. 51 (s, 
1H). 7. 69 (S, 1H), 7. 94 (d. J=8. 5Hz, 2H). 8. 12 (s. 1H), 7. 37^8. 03 (m, 4H) 
Mass spectrometry data (FD-MS, m/z) : 419 (M*) 

45 

Example 29 (Reference Example) 

4- t-ButvtDhenvl 4-methoxyphenyl ketone 

50 To commercially available nitromethane (5 ml) were added commercially available anisole (541 mg), commercially 
availat}le 4-t-txjtylbenzoyl chloride (983 mg) and commercially availat>le 8candium(lll) trifluoromethanesulfonate (492 
n)g). and the admixture was stirred at 60 ""C for 21 hours. The reaction mixture was partitioned between water and chlo- 
rofomn. and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue miS purified by column chromatography on silica gel eluting with 

55 hexane/acetone to obtain 862 mg of the title compound (yield: 64%). 

Mass spectrometry data (FD-MS, m/z) : 268 (M*) 
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Example 30 (Reference Exanple) 
4-t-Butvlphenyl 4-hydroxyphenyl ketone 

4-t-Butytphenyl 4-methQxyphenyl ketone (862 mg) obtained in Example 29 was dissolved in N.N-dimethytforma- 
mide (35 ml), sodium tfiiomethoxide (562 mg) was added, and the admixture was refluxed for 3 hours under argon. The 
reaction mixture was partitioned t>6tween 10% aqueous phosphoric add and ettryl acetate. The ethyl acetate layer was 
then dried with anhydrous magnesium sulfate and the solvent was removed t>y reduced-pressure distillation to okJtain 
794 mg of the title compound (yield: 97%). 

^ H-NMR (CDQa. 500MHz) : 6 1 . 36 (s, 9H). 6. 92 (d, J=8. 5Hz, 2H). 7. 49 (d. J=8. 6Hz. 2H), 7. 72 (d. J=7. 9Hz. 2H). 
7. 79 (d, J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS. m/z) : 254 (M^ 
Example 31 

(4-t-ButvlDhenyl){ 4- f(6.7-dimethaxv-4-quinolyl)oxv]phenvf}methanonef321 

4-Chloro-6,7-dimethoxyquinoline (341 mg) and 4-t-butylphenyl 4-hydroxypheny1 ketone (775 mg) obtained in 
Example 30 were mixed and stirred at 150 ''C tor 15 minutes. The reaction mixture was then purified by column chro- 
matography on silica gel eluting with hexane/acetone to obtain 72 mg of the title compound (yield: 1 1%). 

^ H-NMR (CDCls. 500MHz) : 6 1 . 38 (s, 9H). 4. 04 (s, 3H). 4. 06 (s. 3H). 6. 65 (d. J=5. 5Hz. 1H), 7. 27 (d. J=8. 6Hz, 
2H). 7. 45 (s, 1H). 7. 50 (s. 1H). 7. 52 (d, J=8. 5Hz, 2H), 7. 78 (d. J=8. 6Hz. 2H). 7. 94 (d. J=8. 6Hz. 2H). 8. 57 (d. 
J=4. 9Hz. 1H) 

Mass spectrometry <tata (FAB-MS. m/z) : 442 (M++1) 

Example 32 (Reference Example) 

4-BiDhenvl 4-methoxyphenyl ketone 

To commercially available nitrometfiane (50 ml) were added commercially available anisole (3.244 g), commercially 
available 4-phenylbenzoyl chloride (6.500 g) and commercially available ytterbium(lil) trrfluoromethanesuKonate (1.861 
g). and the adnmxture was stirred at 60 ""C for 24 hours. The reactbn mixture was partitioned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After renrxTving the solvent by 
reduced-pressure distillation, a portion (1 .00 g) of the resulting residue (9.842 g) was purified by column chromatogra- 
phy on silica gel eluting with hexane/acetone to obtain 300 mg of the title compound (yieM: 34%). 

^ H-NM R (CDCla. 500MHz) : S 3. 90 (s. 3H). 6. 98 (d. J =8. 5Hz, 2H). 7. 40 (t. J=7. 3Hz. 1 H). 7. 48 (t. J=7. 3Hz. 2H). 
7. 65 (d, J=7. 3Hz. 2H). 7. 76 (d. J=8. 6Hz. 2H). 7. 85 (d. J=8. 5Hz. 2H). 7. 87 (d, J=9. 2Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 288 (M^) 

Example 33 (Refererx^e Example) 

4-BiDhenyl 4-hvdrQxvDhenyl ketone 

4-Biphenyl 4-methoxyphenyl ketone (267 mg) obtained in Example 32 was dissolved in N.N-dimethytformamide 
(20 ml), sodium thiometfioxide (162 mg) was added, and the admixture was refluxed under argon for 3 hours. The reac- 
tion mixture was partitioned between 10% aqueous phosphoric acid and ethyl acetate. The etfiyl acetate layer was 
washed with 0.5 N aqueous silver nitrate and then dried with anhydrous magnesium sulfate, the solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with hexane/ethyl acetate to obtain 207 mg of the title compound (yield: 82%). 

^H-NMR (CDCI3. 500MHz) : 5 6. 91 (d. J=8. 5Hz. 2H), 7. 43 (t. J=7. 3Hz. 1H). 7. 52 (dd. J=7. 3Hz, 7. 9Hz. 2H). 7. 
70 (d. J=8. 5Hz. 2H). 7. 75 (d. J=7. 9Hz, 2H) 7. 77 (d, J=7. 9Hz. 2H). 7. 83 (d. J=7. 9Hz. 2H) 
Mass spectrometry data (FD-MS, m/z) : 274 (M+) 
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£xanrple34 

{4 ^(6J-Dimethoxy-4K^uinolvl)oxv]phenyl}(4-blphenyf)meftt^ 

4-Chloro-6,7-dimethaxyquinoline (65 mg) and 4-biphenyl 4-hydroxypherTyl ketone (79 mg) obtained in Example 33 
were mixed and stin-ed at 180 ^'C for 30 minutes. The reaction mixture was purified by thin layer chromatography on sil- 
ica gel eluting with chloroform/ethyl acetate (10/1) to obtain 50 mg of the title compound (yield: 37%). 

^H-NMR (CDCI3, 90MHz) : 6 4. 11 (s, 3H). 4. 14 (s. 3H), 6. 74 (d. J=5. 3Hz. 1H), 7. 30-8. 09 (m. 15H). 8. 65 (d, 
J=5. 3Hz, 1H) 

Mass spectrometry data (FAB-MS. m^) : 462 (M^ 

Exanrple 35 (Reference Example) 

4-Methoxyphenyl 2-naphthvl ketone 

To commercially availat}le nrtrom ethane (10 ml) were added commercially availak)le anisole (1 .081 g), commerdally 
available 2-naphtfK>yl chloride (1.906 g) and commercially availat)le ytterbium(lll) trifluoromethanesulfbnate (620 mg). 
and the admixture was stirred at 60 for 8 hours. The reaction mixture was partitioned t>^ween water and chloroform, 
and the chloroform layer wa& then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ethyt 
acetate to obtain 817 mg of the title compound (yield: 31%). 

^H-NMR (CDCI3. 500MHz) : 5 3. 89 (s. 3H). 6. 98 (d. J=9. 2Hz. 2H). 7. 53 (t J=8. 6Hz. 1 H). 7. 58 (t. J=9. 2Hz. 1H), 

7. 86-7. 93 (m, 6H). 8. 21 (s. 1H) 

Mass spectrometry data (FD-MS. nVz) : 262 (M^) 

Example 36 (Reference Example) 

4-Hvdroxyphenvl 2-naphtfiyl ketone 

4-Methoxypheny1 2-naphthyl ketone (735 mg) obtained In Example 35 was dissolved in N.N-dimethylformamide (20 
ml), sodium thiomethoxlde (491 mg) was added, and the admixture was refluxed under argon for 5 hours. The reaction 
mixture was treated in the same manner as described in Example 33 to obtain 595 mg of the title compound (yiekl: 
86%). 

^ H-NMR (CDCI3. 500MHz) : 6 6. 93 (d. J=7. 6Hz. 2H). 7. 61 (t. J=7. OHz. 1 H), 7. 67 (t. J=7. 3Hz, 1 H). 7. 74 (d. J=8. 
5Hz. 2H). 7. 78-7. 80 (m. 1H). 8. 02-8. 10 (m. 3H), 8. 25 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 248 (M+) 

Example 37 

(4-rf6.7-Dimethoxv-4-quinolyl)oxylphenyl}(2-naphthyl)methanone[341 

4-€hloro-6.7-dimethoxyquinoline (112 mg) and 4-hydroxyphenyl 2-naphthyl ketone (124 mg) obtained in Example 
36 were mixed and stirred at 180 ""C for 30 minutes. The reaction mixture was partitioned between saturated aqueous 
sodium hydrogen cartxxiate and chbroform. and then the chloroform layer was dried with anhydrous magnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, a portion (50 mg) of the resulting residue (227 mg) was 
purified by thin layer chromatography on silica gel eluting with chtoroform/ethyl acetate (5/1) to obtain 1 1 mg of the title 
compound (yield: 23%). 

^ H-NMR (CDCI3. 90MHz) : 5 4. 05 (s. 3H). 4. 07 (s. 3H). 6. 70 (d. J=5. 3Hz. 1H). 7. 35 (s. 1H), 7. 48-7. 90 (m. 5H). 
7. 96-8. 05 (m. 6H). 8. 29 (s. 1H). 8. 60 (d. J =5. 3Hz. 1H) 
f^ass spectrometry data (FAB-MS. m/z) : 436 (M%1) 
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Example 38 (Reference Example) 
4-Methoxyphenvl 2-thienvl ketone 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g), commercially 
available 2-thenoyl chloride (1 .466 g) and commercially available ytterbium(lll) trifluoromethanesutfonate (620 mg), and 
the admixture was stirred at 60 ^'C for 8 hours. The reaction nwture was treated in the same manner as described in 
Exanple 35 to obtain 965 mg of the title corrpound (yield: 44%). 

^ H-NMR (CDCI3. 500MHz) : 5 3. 89 (s. 3H), 6. 98 (d. J=8. SHz. 2H), 7. 1 6 (dd. J=3. 7Hz, 4. 9Hz. 1 H). 7. 64 (d, J=3. 
7Hz. 1H), 7. 68 (d. J=4. 9Hz. 1H). 7. 90 (d. J=8. 6Hz, 2H) 
Mass spectrometry data (FD-MS, m/z) : 21 8 (M^) 

Example 39 (Reference Example) 

4-HvdrQxvphenvl 2-thienyl ketone 

4-Methoxyphenyl 2-thienyl ketone (804 mg) obtained in Example 38 was dissolved In N,N-dimethylfomrtamide (30 
ml), sodium thiomethoxide (645 mg) was added, and the admixture was ref luxed under argon for 5 hours. The reaction 
mixture was partitioned in the same manner as desCTit>ed in Example 33. The ethyl acetate layer was dried wHh anhy- 
drous magnesium sulfate, the solvent was renrxived by reduced-pressure distillation, and the resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform to obtain 702 mg of the titie compound (yieki: 93%). 

^H-NMR (CDCI3, 500MHz) : 6 6. 84 (brs. 1H), 6. 93 (d, J=8. SHz, 2H), 7. 14 (dd, J=3. 7Hz, 4. 9Hz, 1H), 7. 64 (d, 
J=3. 7Hz. 1H), 7. 68 (d, J=4. 9Hz. 1H), 7. 83 (d, J=a SHz, 2H) 
Mass spectrometry data (FD-MS, m/z) : 204 (M^) 

Example 40 

{4- f(6.7-Dimethoxv^-Quinolvl)oxy1phenvl)(2-thienvi)methanonef36| 

4-Chloro-6,7-dimethoxyquinoline (112 mg) and 4-hydrQxyphenyl 2-thienyl ketone (1 02 mg) obtained in Example 39 
were mixed and stirred at 160 °C for 40 minutes. The reaction mixture was purified in the same manner as described 
in Example 24 to obtain 34 mg of the titie compound (yield: 1 7%). 

^ H-NMR (CDOz, 500MHz) : 6 4. 04 (s. 3H), 4. 07 (s, 3H), 6. 65 (d, J=5. SHz, 1 H), 7. 20 (dd. J=3. 7Hz, 4. 9Hz, 1 H), 
7. 29 (d, J=8. SHz, 2H), 7. 47 (s, 1H), 7. 49 (s, 1H). 7. 70 (d. J=3. 1Hz, 1H), 7. 75 (d, J=4. 9Hz, 1H), 8. 00 (d, J=8. 
6Hz. 2H). 8. 58 (d, J=5. SHz, 1H) 
Mass spectrometry data (FAB-MS, nVz) : 392 (M++1) 

Example 41 

(4-Chlorophenvn(4-f(6.7-dimethoxy-4-quinolvl)oxvlDhenvnmethanone [37) 

4-Chloro-6,7-dimethoxyquinoline (112 mg) and commercially available 4-chlorophenyl 4-hydroxyphenyl ketone 
(349 mg) were mixed and stirred at 180 °C for 20 minutes. The reaction mixture was purified by thin layer chromatog- 
raphy on silica gel eluting with chloroform^ettryl acetate (5/1) to obtain 26 mg of the titie compound (yield: 12%). 

^ H-NMR (CDCI3, 90MHz) : 6 4. 03 (s. 3H). 4. 07 (s. 3H), 6. 66 (d, J=5. 3Hz, 1 H), 7. 19-7. 34 (m, 2H). 7. 44-7. 56 
(m. 4H), 7. 71-7. 99 (m, 4H). 8. 58 (d. J=5. 3Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 419 (M^) 

Example 42 

(4-ffluoroDhenvlH44f6.7-Dimethoxv-4-QuinolYnoxvlDhenYl]methanoner381 

4-Chloro-6,7-dimethoxyquinoline (112 mg) and commercially available 4-fluorophenyl 4-hydrDxyphenyl ketone 
(324 mg) were mixed and stirred at 1 70 ""C for 20 minutes. The reaction mixture was then purified in the same manner 
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as descrOsed in Example 41 to obtain 1 1 4 nig of the title compound (yield: 57%). 

^H-NMR (CDQa, 500MHz) : S 4. 04 (s. 3H). 4. 07 (s. 3H), 6. 65 (d, J=5. 5Hz. 1 H). 7. 18 (d. J=8. 5Hz. 1H). 7. 20 (d. 
J=8. 5Hz. 1 H). 7. 27 (s. 1 H). 7. 28 (s, 1 H). 7. 47 (d. J=8. 5Hz, 2H), 7. 86 (d. J=8. SHz, 1 H), 7. 88 (d. J=8. 5Hz, 1 H). 
7. 90 (d, J=8. 5Hz. 2H). 8. 58 (d, J=4. 9Hz, 1H) 
h^ss spectrometry data (FD-MS, m/z) : 403 (M^) 

Example 43 

{44(6J-Pimetho?y4iauinQlyl)oxy]phenylHphenyl)mgthanQne[39] 

4-Chloro-6 J<timettiO(xyqulnoline (91 mg) and commercially available 4-hydroxybenzophenone (243 mg) were 
mixed and stirred at 180 ""C for 30 minutes. The reaction mixture was purified in the same manner as described in 
Exarrple 31 to obtain 38 mg of the title conpound (yield: 24%). 

^H-Nh^R (CDCI3, 90MHz) : 6 4. 03 (s. 3H), 4. 05 (s, 3H), 6. 66 (d. J=5. 3Hz, 1H). 7. 31-7. 99 (m, 1 1H). 8. 57 (d. 
J=5.3Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 385 (M^) 
Example 44 (Reference Example) 

3.5- ^imethoxytQivjene 

Commercially available orcinol (5.77 g) was dissolved in acetonitrile (200 ml), dimethyl sultete (8.47 ml) arxl potas- 
sium cartx>nate (12.3 g) were added, and the admixture was refluxed for 2.5 hours. The reaction mixture was poured 
Into ice water and partitioned with chlorofonrip and the chloroform layer was dried with anhydrous magnesium sulfate. 
The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 5.04 g of the tiHe compound (yield: 82%). 

^H-NMR (CDCI3. 500MHz) : S 2. 30 (s, 3H). 3. 76 (s. 6H). 6. 30 (s. 1H). 6. 37 (s. 2H) 

Example 45 (Reference Example) 

2.6- Dimethoxy-4-mefthylphenyl 4-methoxyphenyl ketone 

3.5- Dimethoxy toluene (1 .00 g) obtained in Example 44 was dissolved in anhydrous tetrafiydrofuran (10 ml), com- 
mercially available 2.5 M n-butyllithiunr>-hexane solution (2.90 ml) was added at -45 under nitrogen, and the admix- 
ture was stirred for 3 hours. Commercially availat}le 4-methoxybenzoyl chloride (1.23 g) was dissolved in 
tetrahydrofuran (10 ml), and the resulting solution was added slowly to the admixture at -45 °C. The reactfon mixture 
was stirred at room temperature for 1 hour and then partitioned between water and chloroform. The chloroform layer 
was dried with anhydrous magnesium sulfate, the solvent was removed by reduced-pressure distillation, and the result- 
ing residue was purified by column chromatography on silica gel eluting with hexane/ethyl acetate (5/1) to obtain 384 
mg of the title compound (yield: 20%). 

^H-NMR (CDCI3. 500MHz) : 8 2. 40 (s. 3H), 3. 69 (s, 6H), 3. 85 (s, 3H), 6. 43 (s. 2H). 6. 89 (d. J=9. 2Hz. 2H). 7. 82 
(d, J=9. 2Hz. 2H) 

Example 46 (Reference Example) 

2.6-Dihydroxy-4-methylphenyl 4-hydroxyphenvl ketone 

2.6- Dimethoxy-4-methylphenyl 4-methQxyphenyl ketone (321 mg) obtained in Example 45 was dissolved in anhy- 
drous methylene chloride (10 ml), commercially available boron tribromide (349 ml) was added slowly while cooled in 
ice. and the admixture was stirred at room temperature ovemight The reaction mixture was poured into Ice water and 
then partitioned with ethyl acetate. The etfiyl acetate layer was washed with brine and then dried with anhydroi^ mag- 
nesium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatogr^hy on silica gel eluting with hexane/ethyl acetate to otTtain 87 mg of the title conrpound (yield: 68%). 
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^H-NMR (CDOs. 500MHz) : 6 2. 16 (s. 3H). 6. 16 (s. 2H). 6. 79 (d, J=8. 6Hz. 2H), 7. 56 (d. J=8. 5Hz. 2H) 
Example 47 

(2.6-Dihvdroxv^methYtphenvl)(446.7-dimethoD(v-4-quin lyt) xylphenyljmethanone [421 

4-ChIoro-6.7-dimethaxyquiholine (61 mg) and 2.6-dihydroxy-4-methyIphenyl 4-hydroxypherTyl ketone (100 mg) 
obtained in Example 46 were dissolved in diethylene glycol dimethyl ether (0.5 ml), and the solution was stirred at 1 70 
''C for 20 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and 
chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. The sol- 
vent was removed by reducedixessure cfistillation, and the resulting residue was purified by column chromatography 
on silica gel eluting with chloroform/methanol (100/1) to obtain 32 mg of the title compound (yield: 27%). 

^H-NMR(DMSO, 500MHz): 

6 2. 18 (s. 3H). 3. 90 (s, 3H). 3. 95 (s. 3H), 6. 20 (s. 2H) 6. 68 (d. J=4. 9Hz. 1H). 7. 32 (d. J=9. 2Hz, 2H). 7. 42 (s. 
1 H). 7. 43 (s. 1 H). 7. 82 (d. J=8. 6Hz, 2H). 8. 54 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 432 (M++1) 

Example 48 (Reference Examples) 

6.7-Dimethaxy^-(4-nitrcphenoxv)quinoline 

4-Chlora6,7-dimethoxyquinoline (1 .84 g) and commercially available 4-nitrophenol (3.42 g) was mixed and stirred 
at 1 70 ""C for 50 minutes. After cooling to room temperature in air, aqueous sodium hydrogen cartx>nate was added to 
the reaction mixture, and the admixture was extracted 3 times with ethyl acetate, and the ethyl acetate layer was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was renrx>ved by reduced-pressure cfistil- 
lation, and the resulting residue was purified by column chromatography on silica gel eluting with chlorofomVmethanol 
to obtain 4.54 g of the title coirpound (yield: 89%). 

^ H-NMR (CDQa. 500MHz) : 6 4. 01 (s. 3H). 4. 06 (s, 3H), 6. 69 (d. J=4. 9Hz. 1 H). 7. 27 (d. J=9. 1 Hz. 2H), 7. 37 (s, 
1H). 7. 47 (s, 1H). 8. 32 (d. J=9. 1Hz. 2H). 8. 62 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 326 (M+) 

Exarrple 49 (Reference Example) 

6.7-Dimethoxy-4-(4-aminophenoxvtouinoline 

6.7-Dimethoxy-4-(4-nitrophenQxy)quinoline (1.00 g) was dissolved in N.NKiimethytformamide/ethyl acetate (30 
ml/I 5 rr^. 10% palladium hydroxide-carbon (69 mg) was added, and the admixture was stirred at room terrperature 
under hydrogen for 1 7 hours. The reaction mixture was filtered using Celite. The f Otrate was washed with brine and then 
dried with anhydrous sodium sulfate. The soh^ent was removed by reduced-pressure distillation to obtain 799 mg of the 
title compound (yield: 88%). 

^ H-NMR (CD3OD. 500MHz) : 6 4. 00 (s. 3H), 4. 00 (s. 3H). 6. 47 (d. J=5. 5Hz. 1H). 6. 82 (d. J=8. 6Hz, 2H). 6. 96 
(d. J=9. 2Hz. 2H), 7. 32 (s. 1H). 7. 62 (s. 1 H). 8. 36 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 296 (M^) 

Example 50 

N-l4-f6.7-Dimethoxv-4-quinolinvnoxylphenyf)-3-pyridinecartx)xamide [61] 

6.7-Dimethoxy-4-(4naminophenoxy)quinoline (57 mg) and commercially available nicotinic add (37 mg) were dis- 
solved in N.N-dimethytformamide (2 ml). 1-ethyl-3-(3'-dimethylarnncpropyl)cartxxliimide hydrochloride (79 mg) was 
added, and the admixture was stirred at room terrperature for 5 hours. The reaction mixture was partitioned between 
water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhydrous sodium sul- 
fate. The solvent was removed k>y reduced-pressure distillation and the resulting crystallized product was washed with 
ether to obtain 47 mg of the title corrpound (yield: 61%). 
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^ H-NMR (CDag, 500MHz) : 6 4. 05 (S. 3H). 4. 06 (s. 3H). 6. 49 (d. J=4. 9Hz, 1H). 7. 22 (d» d=8. 6Hz. 2H), 7. 42 (s. 
1 H). 7. 47 (dd, J=4. 9. 7. 9Hz, 1 H). 7. 56 (S. 1 H). 7. 77 (d. J=9. 2Hz, 1 H). 8. 26 (d. J=8. 5Hz. 2H), 8. 49 (d» J=4. 9Hz. 
1H). 8. 79 (d, J=3. 7H2. 1H). 9. 13 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 401 (M^) 

Example 51 

N-f44(6J-Dimethoxv-4Hquinoi ifivltoxvTDhenvn-(3.4KiimethoxvDheri^ 

6,7-Dimethoxy-4-(4naminophenoxy)quinoline (56 mg) arxi commerctaily availat)le 3,4-dimethoxyt>enzoic add (60 
mg) were dissolved in N.N-dimethylformamide (2 m)), 1-ethyl-3-(3*-dimethylamirK3propyl)cartxxliimide hydrochloride 
(81 mg) was added, arxi the admixture was stirred at room temperature for 22 hours. The reaction mixture was parti- 
tioned t>etween water and ethyl acetate, and the ethyl acetate layer was washed with brine and then dried with anhy- 
drous sodium sulfate. The solvent was renrxsved by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting chlorofornVacetone (10/1) to obtain 7 mg of the title contpound (yield: 
8%). 

^H-NMR (CDQa, 500MHz) : 53. 87 (s, 3H), 3. 87 (s, 3H), 4. 06 (s. 3H). 4. 07 (s, 3H), 6. 48 (d, J=5. 5Hz. 1H), 6. 63 
(d, J=8. 5Hz. 2H), 7. 18 (d, J=9. 2Hz, 2H), 7. 34 (m. 2H), 7. 43 (s, 1H), 7. 55 (s, 1H), 7. 57 (s, 1H), 7. 76 (d. J=8. 
6Hz. 2H), 8. 48 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 460 (M+) 

Example 52 

N-{4-[(6. 7-Di methoxy-4-quinolinyl)oxv]phenvl]-cvclohexanecartx)xamide [63] 

6J-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) and commercially available cyclohexanecarboxylic add (46 
mg) were dissolved in N,N-dimethylformamide (2 ml), 1-6thyl-3-(3'-dimethylaminopropyl)cartxxiiimid6 hydrochloride 
(84 mg) was added, and the admixture was stin^ed at room temperature for 22 hours. TTie reaction mixture was then 
purified in the same manner as desaibed in Example 51 to obtain 45 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3, 500MHz) : S 1. 30 (m. 2H). 1. 56 (m. 2H), 1. 73 (m. 2H), 1. 85 (m. 2H). 1. 97 (m, 2H), 2. 26 (m, 
1H). 4. 05 (S. 3H), 4. 05 (s, 3H), 6. 43 (d, J=5. 5Hz. 1H), 7. 14 (d, J=8. 5Hz, 2H), 7. 36 (s, 1H). 7. 42 (s. IN), 7. 55 
(S, IN), 7. 63 (d. J=8. 5Hz. 2H), 8. 47 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 406 (M**^) 

Example 53 

N-f4-r(6.7-Dimethoxv-4-auinolinvl)oxy]phenyl}-2-furancartx>xamide[64] 

6J-Dimethoxy-4-{4naminophenoxy)quinoline (55 mg) and commerdally available 2-furancartx>xyIic acid (32 mg) 
were dissolved in N,N-dimettiylformanrude (2 ml). 1-ethyl-3-(3*<limethylaminopropyQcartX)diimide hydrochloride (91 
mg) was added, arxJ the adrraxture was stin-ed at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as desaibed in Example 51 to obtain 35 mg of the title compourxj (yield: 48%). 

^ H-NMR (CDQa. 500MHz) : 6 4. 04 (s, 3H), 4. 05 (s, 3H). 6. 49 (d. J=4. 9Hz. 1 H), 6. 57 (dd, J=1 . 8, 8. 7Hz, 1 H), 7. 
20 (d, J=8. 6Hz. 2H). 7. 28 (d. J=7. 9Hz, 1H), 7. 42 (s, 1H). 7. 51 (S. 1H), 7. 56 (S. 1H), 7. 77 (d. J=9. 2Hz, 2H), 8. 
35 (s, 1 H), 8. 49 (d, J=5. 5Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 390 (M+) 

Example 54 

N-{4-r(gJ-DimgthQxy-4HqMinQlinYl)pxYlphfflYQ-3-thi<yhengc^rbQx^mi^ 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) and commerdally available 3-thiophenecarbcxylic add (44 
mg) were dissolved in N,N-dimethytformamide (2 ml), 1-ethyl-3-(3'-dimethylaminopropyl)cartxxJiimide hydrochloride 
(82 mg) was added, and the admixture was stin-ed at room temperature for 31 hours. The reaction mixture was then 
purified in the same manner as desaibed in Example 51 to obtain 41 mg of the title compound (yield: 55%). 
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^H-NMR (CDCI3. 500MHz) : 6 4. 02 (s. 3H). 4. 04 (s. 3H). 6. 46 (d. J=5. 5Hz, 1H), 7. 17 (d. J=8. 6H2, 2H). 7. 38 (m. 
1H). 7. 55 (d. J=1. 2Hz. 1H). 7. 56 (s. 1H). 7. 73 (d. J=8. 6Hz. 2H). 8. 05 (dd. J=1. 2. 3. IHz, 1H). 8. 37 (s. 1H), 8. 
47 (d.J=5. 5Hz, 1H) 

Mass spedrometry data (FD-MS, m/z) : 406 (M*) 
Example 55 

^H44(6J-Dirnethoxy-4Kluinolinvl)oxv]phenvt}-(4-nit^ophenvl)c^ 

6J-DimethQxy-4-(4-aminophenoxy)quinoline (110 mg) and commercially available 4-nitrobenzoic acid (100 mg) 
were dissolved in N.N-dimethyHormamide (4 mQ. 1-eth/l-3-(3*-dimethylaminopropyl)cart>odiin^e hydrochloride (176 
mg) was added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Example 50 to obtain 126 mg of the title compound (yield: 77%). 

^H-NMR (DMSOdfi, 500MHz) : S 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 49 (d. J=5. 5Hz, 1 H). 7. 29 (d, J=9. 2Hz. 2H), 7. 39 
(s, 1H). 7. 52 (s, 1H), 7. 93 (d. J=9. 2Hz. 2H), 8. 21 (d. J=8. 6Hz, 2H), 8. 39 (d, J=9. 2Hz, 2H). 8. 48 (d, J=5. 5Hz, 
1H). 10.7(s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M^) 
Exarrple56 ^ 

N^4-[(6.7-DimgtiiOxywK|uinpliny|)0)^lphenylHN,N-tf!mgthylamiPW^ [671 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) and commercially available 4-(dimethytamino)benzoic acid 
(44 mg) were dissolved in N.hklimetfiytformamide (2 mQ, 1-ettTyl-3-(3*-cfimethylarTinopropyl)cartxxiiimide hydrochlo- 
ride (83 mg) was added, and the admixture was stirred at room temperature for 16 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 7 mg of the title compound (yield: 10%). 

^H-NMR (CDOa. 500MHz) : 6 3. 06 (s. 6H). 4. 05 (s. 3H). 4. 06 (s, 3H). 6. 48 (d. J=4. 9Hz, 1H), 6. 71 (d. J=8. 6Hz, 
2H), 7. 17 (d, J=8. 5Hz, 2H). 7. 44 (s, IN), 7. 57 (s, 1H), 7. 74 (d, J=8. 5Hz. 2H), 7. 81 (d. J=9. 2Hz, 2H). 7. 94 (s. 
1H), 8. 49 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 443 (M^) 

Example 57 

N-^4-rf 6. 7-Dimethoxv-4-quinolinvl)oxy]phenvl)-(4-acetvlphenyl)cartx)xamide [68] 

6,7-DimetfK>xy-4-(4^minophenoxy)quinoline (54 mg) arxi commercially available 4-acetylbenzoic add (46 mg) 
were cfissolved in N,N-dimethylformamide (2 ml). 1-ethyI-3-(3'-dimethylaminopropyOcarlxxlilmide hydrochloride (87 
mg) was added, and the adnuxture was stirred at room temperature for 22 hours. The reaction mixture was then purified 
in the same manner as described in Exarrple 50 to obtain 43 mg of the title compound (yield: 53%). 

^H-NMR (DMSOde. 500MHz) : 6 2. 66 (s, 3H). 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 48 (d, J=4. 9Hz. 1H), 7. 28 (d, J=9. 
2Hz. 2H). 7. 39 (s. 1H), 7. 52 (s, 1H), 7. 94 (d. J=9. 2Hz. 2H), 8. 10 (m, 4H). 8. 48 (d, J=5. 5Hz, IN). 10. 6 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 442 (M+) 

Example 58 

N-{4-f(6.7-Dimethoxv-4K^uinolinyl)oxy]phenyl)-(4-but ylphenyl)carboxamide [69] 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 nxi) and commercially availak>le 4-butyl benzoate (54 mg) were 
dissolved in N.N-dimethytformamide (2 ml), 1-ethyl-3-(3*-dimethylaminopropyl)cart)odiimide hydrochloride (85 mg) was 
added, and the admixture was stirred at room temperature for 22 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 65 mg of the title corrpound (yield: 78%). 

^H-NMR (CDQa, 500MHz) : 6 0. 95 (t. J=7. 3Hz, 3H), 1 . 38 (m, 2H), 1 . 64 (m. 2H). 2. 69 (t, J=8. OHz, 2H), 4. 05 (s. 
3H). 4. 06 (S. 3H), 6. 48 (d. J=5. 5Hz. 1H), 7. 19 (d. J=9. 2Hz, 2H). 7. 30 (d, J=8. 6Hz. 2H), 7. 42 (s. 1 H). 7. 57 (s, 
IN), 7. 75 (d. J=8. 6Hz, 2H), 7. 82 (d, J=8. 6Hz. 2H). 8. 03 (S. 1H). 8. 49 (d. J=5. 5Hz. 1H) 
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Mass spectrometry data (FD-MS, mfz) : 456 (M^) 
Example 59 

N^4-[(67-Dimethoxv-4<juinolinyl)oxy}phenyl}-(4-aminophenvl)cartx)xamide [70] 

{4-[(6J-DimethQxy-4K)uinolinyQQxy]phenyl}-<4-nHrophenyl)cartxs^^ (100 mg) was dissolved in N,N<Jimethyl- 
formamide/ethyl acetate (9 miys ml), 1 0% palladium-cartxxi (69 mg) was ackled. and the admixture was stirred at room 
temperature under hydrogen for 22 hours. The reaction mixture was fOtered using Celite. The f iftrate was then distilled 
under reduced pressure to renrK3ve the solvents, and the resultant residue was purified ty column chromatography on 
silica gel eluting chlorobrm/acetone to ot>tain 85 mg of the title corrpound (yield: 91%). 

^H-NMR (DMSO^Jfi, 500MHz) : S 3. 94 (s. 3H). 3. 95 (s. 3H), 5. 75 (l)rs. 2H), 6. 46 (d. J=4. 9Hz. 1H), 6. 61 (d. J=8. 
6Hz. 2H), 7. 22 (d, J=9. 2Hz. 2H). 7. 39 (s. 1 H), 7. 52 (s, 1 H). 7. 73 (d, J=8. 5Hz. 2H), 7. 89 (d. J=9. 2Hz, 2H), 8. 46 
(d,J=5. 5Hz. 1H). 9.90(s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 415 (M*^) 

ExarTple60 

N-l4-rf 6. 7-Dimethoxy-4-quinolinvl)oxv]Dhenvn-4-ovridinecartx>xamide [71 ) 

6.7-Dimethoxy-4-(4naminophenoxy)quinoline (53 mg) and commercially available isonicotinic acid (45 mg) were 
dissolved in N,N-dime1fiytformamide (2 ml). 1-ethyl-3-(3'-dimetfTylaminopropyl)cartxxjiimide hydrochloride (98 mg) was 
added, arxi the admixture was stirred at room temperature for 62 hours. The reaction mixture was then purified In the 
same manner as descrit>ed in Example 51 to obtain 22 mg of the titie compound (yield: 31%). 

^H-NMR (DMSO-dfi. 500MH2) : 6 3. 94 (s. 3H), 3. 96 (s, 3H), 6. 48 (d. J=5. 5Hz. 1H). 7. 29 (d. J=9. 2Hz, 2H). 7. 39 
(S. 1H), 7. 52 (s. 1H). 7. 88 (d. J=4. 3Hz, 2H). 7. 92 (d. J=8. 5Hz. 2H). 8. 48 (d, J=4. 9Hz. 1H). 8. 80 (d. J=4. 3Hz, 
2H).10.6(S, 1H) 

Mass spectrometry data (FD-MS, m/z) : 401 (M+) 
Example 61 

N-{4-[(6J-Dimethoxy-4^winolinyl)Q)^lphenyl}-g-thipphenec^ 

6,7-Dimetiioxy-4-(4-aminophenoxy)quinoline (50 mg) and commerctalty available 2-thiophenecartx)xy1ic add (46 
mg) were dissolved in N,N-dimethytformamide (2 ml), 1-ethyl-3-(3*-dimethy1amincpropyl)cartxxJiimide hydrochloride 
(99 mg) was added, and the admixture was stirred at room temperature for 62 hours. The reaction mixture was then 
purified In the same manner as described in Exanple 51 to obtain 37 nig of the title compound (yield: 54%). 

^H-NMR (CDCI3, 500MHz) : 8 4. 02 (s, 3H), 4. 04 (s. 3H), 6. 46 (d. J=5. 5Hz, 1 H). 7. 1 1 (m, 1 H), 7. 17 (d, J=8. 6Hz, 
2H), 7. 40 (s, 1H). 7. 55 (m, 1H), 7. 56 (s, 1H), 7. 73 (d. J=8. 5Hz, 2H), 7. 73 (m, 1H), 8. 38 (s, 1H), 8. 48 (d. J=4. 
9Hz. 1H) 

Mass spectrometry data (FD-MS. vn/z) : 406 (M*") 
Example 62 

N-l4-f(6.7-Dimethoxy-4-quinolinyl)oxy}phenyl}-4-biphenylcarboxamide[731 

6,7-Dimethoxy-4-(4-aminophenoxy)quinotine (52 mg) was suspended in triethylamine/methylene chloride (3 ml/2 
mQ, commercially available biphenylcartx>nyl chloride (80 mg) was added, and the admixture was stirred at room tem- 
perature for 25 hours. Aqueous sodium hydrogen caitx>nate was added to the reaction mixture, and the resulting admix- 
ture was extracted with ethyl acetate. The ethyl acetate layer was washed with brine and then dried with anhydrous 
sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/ac^one and further by washing resulting crystals with ace- 
toneto obtain 9 mg of the titie compound (yield: 10%). 

^H-NMR (DMSOKig, 500MHz) : 6 3. 95 (s. 3H), 3. 95 (s, 3H), 6. 48 (d, J=5. 5Hz. 1H), 7. 28 (d. J=9. 2Hz, 2H). 7. 40 
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(s, 1 H), 7. 43 (t J=7. 3Hz, IH). 7. 50-7. 53 (m, 3H). 7. 77 (d. J=7. 3Hz. 2H), 7. 85 (d, J=8. 6Hz. 2H), 7. 96 (m. 2H). 
8. 08 (d, J^. 5H2. 2H), 8. 48 (d. J=4. 9Hz. 1 H), 10. 4 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 476 (M*) 

Example 63 

N'{4-rf 6. 7-Dimethoxv-4<iuinolinvl)oxY]pheny1}-(4-txjtoxvphenvftcartxaxanfti^ 174] 

6 J-DimethQxy-4-(4^arninophenoxy)quinoline (52 mg) was suspended in triethylarrtne/methylene chloride (3 ml/2 
ml), oommerdaily available 4-butoxybenzoyl chloride (0.07 ml) was added, and the admixture was stirred at room tern- 
perature for 30 hours. The reaction mixture was then purified in the same manner as described in Example 62 to obtain 
34 mg of the title compound (yield: 41%). 

^H-NMR (CDCI3, 500MHz) : 5 0. 99 (t. J=7. 3Hz. 3H), 1. 52 (m. 2H). 1. 80 (m. 2H), 4. 03 (m, 2H), 4. 04 (s. 3H). 4. 
05 (S. 3H). 6. 47 (d, J=4. 9Hz. IH). 6. 95 (d. J=9. 2Hz. 2H). 7. 18 (d. J=9. 2Hz, 2H). 7. 46 (s. IH). 7. 57 (s. 1H). 7. 
74 (d. J=9. 2Hz, 2H). 7. 86 (d. J=9. 2Hz. 2H), 8. 10 (s. 1 H), 8. 49 (d. J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M*) 

Exanple 64 

N■{4-[(6■7-DinTOthoxy-4<^uinolinvl)oxvlDhenv^)-(4-brornophenvl)cartx)xamide f75| 

6,7-Dimethoxy-4-(4-amincphenoxy)quinoline (52 mg) and commercially available 4-bromobenzoic acid (78 mg) 
were dissolved in N.N-dimethyHbrmamlde (2 ml). 1-ethyl-3-(3*-dimethylaminopropyl)cart)Odiimide hydrochloride (102 
mg) was added, and the admixture was stirred at room temperature tor 1 7 hours. The reaction mixture was then purified 
in the same manner as described In Example 51 to obtain 43 mg of the title compound (yield: 52%). 

^H-NMR (CDQa, 500MHz) : 6 4. 07 (s. 3H). 4. 07 (s, 3H), 6. 53 (d, J=5. 5Hz. 1 H). 7. 22 (d. J=9. 2Hz. 2H). 7. 37 (s. 
1 H), 7. 50 (S. 1 H). 7. 62 (s. 1 H). 7. 65 (d. J=8. 6Hz. 2H). 7. 84 (d. J=8. 6Hz. 2H). 7. 86 (d. J=8. 6Hz. 2H). 8. 41 (d. 
J=5. 5Hz. IH) 

Mass spectrometry data (FD-MS. m/z) : 478 (1^), 480 (M++2) 
Example 65 

N-{4-[(6. 7-Dimethoxy-4-quinoliny1)oxy]phenyl}-(4-methoxycartx)nvlphenyl)cartx)xarnide [76] 

6J-Dimethoxy-4-(4-aminophenoxy)quinoline (100 mg) and commercially available monomethylterephthalic acid 
(130 mg) were cfissolved in N.N-dimethytfbrmamide (4 ml), 1-ethyl-3-(3*-dimetfiylaminopropyOcarbodiimide hydrochlo- 
ride (227 mg) was added, and the admixture was stirred at room temperature for 18 hours. The reaction mixture was 
then purified in the same manner as descrbed in Example 51 to obtain 99 mg of the title compound (yield: 64%). 

^H-NMR (CDQa. 500MHz) : 6 3. 98 (s. 3H). 4. 06 (s, 3H). 4. 06 (s, 3H). 6. 49 (d, J=4. 9Hz. IH). 7. 22 (d. J=9. 2Hz, 
2H). 7. 43 (s. IH). 7. 56 (s. IH). 7. 76 (d. J=9. 2Hz. 2H). 7. 97 (d. J=8. 6Hz. 2H), 8. 18 (d. J=8. 6Hz. 2H). 8. 49 (d, 
J=5. 5Hz. IH) 

Mass spectrometry data (FD-MS, m/z) : 458 (M+) 
Example 66 

N-{4-[(6.7-Dimethoxy-4K^uinolinyl)oxv]Dhenvl]-2-ovridinecart)oxamider771 

6.7-DimethQxy-4-(4-aminophenoxy)ciuinoline (50 mg) and commercially available picolinic acid (42 mg) were dis- 
solved in N.N-dimethyfformamide (2 ml). 1-ethyl-3-(3*-dimethylaminopropyl)cartxxjiimide hydrochloride (123 mg) was 
added, and the admixture was stirred at room temperature for 19 hours. The reaction mixture was then purified in the 
same manner as described in Example 51 to obtain 38 mg of the title compound (yield: 56%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 06 (s. 3H). 4. 06 (s. 3H). 6. 49 (d, J=5. 5Hz. IH). 7. 23 (d, J=8. 6Hz. 2H). 7. 43 (s. 
1 H), 7. 51 (m. 1 H). 7. 58 (s. 1 H). 7. 89 (d. J=9. 2Hz, 2H). 7. 94 (m. 1 H), 8. 33 (d. J=8. OHz. 1 H), 8. 50 (d. J=5. 5Hz, 
1 H). 8. 64 (dd, J=1 . 8, 4. 9Hz. 1 H) 



50 



EP08G0 433A1 



Mass spectrometry data (FD-MS, nVz) : 401 (M^) 
Exarrple 67 

N-{4-[(6J-Dimethoxv-4<iuirK>tirivl)oxy]phenvft-(4-hydroxy<artxy^ f781 

{4-[(6,7-Dinfiethoxy-4<)uinoliriyQQxy]phenyf}-(4-rnethoxycartx)nytpheriyl)cart)^^ was d^solved in methanol (3 
ml], 33% aqueous potassium hydroxide (1 .5 ml) was added, and the admixture was stirred at room temperature for 2 
hours. The reaction mixture was washed 2 times with ethyl acetate, and the water layer was neutralized with dilute 
hydrochdoric acid arxJ extracted 2 times with chloroform. The chloroform layer was dried with sodium sulfate, and the 
solvent was then removed by reduced-pressure distillation to obtain 34 mg of the title compound (yield: 45%). 

^H-NMR (DMSOKle. 500MHz) : 53. 93 (s. 3H), 3. 94 (s. 3H). 6. 47 (d. J=5. 5Hz, 1H). 7. 28 (d, J=9. 2Hz, 2H). 7. 39 
(s, 1H), 7. 51 (s, 1H), 7. 92 (d, J=9. 2Hz. 2H), 8. 07 (m, 4H), 8. 47 (d. J=5. 5Hz, 1H), 10. 5 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 444 (M*) 

Example 68 

N-{4-f(6.7-DimetfK)xv-4<juino!inyl)oxvTDhenvllcYclopentanecartx)xamide^^ 

6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (53 mg) and commercially available cyclopentanecartx»(ylic add (66 
mg) were dissolved in N,NKJimethytfornramide (2 ml), 1-ethyl-3-(3'-dimethyIaminopropyOcart)odiimide hydrochloride 
(1 10 mg) was ^ed. and the admixture was stirred at room terrperature for 1 7 hours. The reaction mixture was purified 
in the same manner as described in Example 51 to obtain 35 mg of the title corrpound (yield: 50%). 

^ H-NMR (CDCI3. 500MHz) : 6 1 . 64 (m, 2H). 1 . 81 (m, 2H), 1 . 91 (m. 4H), 2. 75 (m, 1 H), 4. 04 (s, 3H), 4. 04 (s, 3H). 
6. 44 (d. J=4. 9Hz, 1 H), 7. 13 (d. J=9. 2Hz, 2H), 7. 45 (s, 1 H), 7. 55 (m, 1H). 7. 65 (d, J=8. 6Hz. 2H), 8. 47 (d, J:=5. 
5Hz. 1H), 

Mass spectrometry data (FD-MS, m/z) : 392 (M*) 
Exarrple 69 

N-{4-[(6.7-Dimethoxv-4-auinolinvl)oxy]phenyl)adamantanecartx3fxamide ^ 811 

6.7-Dimethoxy-4-(4naminophenoxy)quinoline (51 mg) and commercially available adamantanecartx)xylic add (110 
mg) were dissolved in N.N-dimethyKormamide (2 ml), 1-ethyl-3-(3'<fimetfiylaminopropyl)cartxxiiimide hydrochloride 
(1 07 mg) was added, and the admixture was stirred at room temperature for 1 5 hours. The reaction mixture was purified 
in ttie same manner as described in Exarrple 51 to obtain 13 mg of the title compound (yield: 17%). 

^H-NMR (CDCI3, 500MHz) : S 1. 82 (m, 6H), 2. 00 (m, 6H), 2. 13 (m. 3H). 4. 05 (s, 3H). 4. 05 (s, 3H). 6. 44 (d, J=4. 
9Hz, 1H), 7. 15 (d. J=9. 2Hz, 2H), 7. 42 (s. 1H). 7. 55 (m. 1H), 7. 64 (d, J=9. 2Hz. 2H). 8. 46 (d, J=4. 9Hz, 1H), 
Mass spectrometry data (FD-MS, m/z) : 458 (M^) 

Example 70 

N-{4-[(6.7-Dimethoxy-4-quinQiinyl)oxy]phenvll-(4-acetoxvphenvllcarboxamide [801 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (110 mg) and commercially available 4-acetoxybenzoic acid (207 mg) 
were delved in N,N-dimethyttormamide (6 ml). 1-ethyl-3-(3'-dimethylaminopropyl)cartxxjiimide hydrochloride (223 
mg) was added, and the admixture was stirred at room temperature for 7 hours. The reactfon mixture was then purified 
in the same manner as desaibed in Exanple 51 to obtain 123 mg of the title corrpound (yield: 72%). 

^ H-NMR (CDQa. 500MHz) : 6 2. 35 (S, 3H), 4. 06 (s, 3H). 4. 06 (s, 3H), 6. 49 (d. J=4. 9Hz. 1H). 7. 21 (d, J=9. 2Hz. 
2H). 7. 25 (d. J=9. 1Hz, 2H). 7. 43 (s. 1H). 7. 56 (s, 1H), 7. 73 (d, J=9. 2Hz, 2H), 7. 87 (s. 1H). 7. 93 (d, J=:8. 6Hz. 
2H).8.50(d,J=5. 5Hz. 1H), 
Mass spectrometry data (FD-MS, m/z) : 458 (M*) 
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Example 71 

N-{4-[(6.7-DinrTOthoxv-4<fuinolinyt)oxy]phenyl)-2-(6-acetoxynaDhth^ 

6 J-Dimethoxy-4-{4-aminophenoxy)quinoline (51 mg) and commercially available 6-acetoxy-2-naphthoic acid (121 
mg) were dissolved in N.N-dimethylfonnanvde (2 ml), 1-ethyt-3-(3*<jimettiylaminopropyl)cartxxSimide hydrochloride 
(124 mg) was added, and the admixture was stirred at room temperature for 13 hours. The reaction mixture was then 
purified in the same manner as described in Example 51 to obtain 66 mg of the title compound (yield: 75%). 

^H-NMR (DMSCKle. 500MHz) : 6 2. 38 (s. 3H), 4. 03 (s, 3H), 4. 05 (s, 3H), 6. 49 (d, J=5. 5Hz, 1 H), 7. 20 (d. J:=9. 
2Hz, 2H). 7. 30 (dd. J=2. 4. 9. 2Hz. 1H), 7. 42 (s, 1H). 7. 57 (m, 1H), 7. 61 (d. J=:1. 8Hz. 1H). 7. 81 (d. J=9. 2Hz. 
2H). 7. 86 (d. J=8. 6Hz, 1H). 7. 89 (d. J=9. 2Hz. 1H). 7. 94 (d. J=8. 6Hz. 1H). 8. 38 (s, 1H). 8. 49 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m^z) : 508 (M^ 

Example 72 

N-{4-[(6. 7-Dimethoxv-4-quinolinyl)oxy]phenyl}-(4-hvdroxvphenvl)caitx)xamide \&S\ 

N-{4-[(6.7-Dimethoxy-4K)uinolinyl)oxy]phenyl}-(4-acetoxyphenyOcartx)xamide (103 mg) was dissolved in methanol 
(4 ml), 35% aqueot^ potassium hydroxide (2 ml) was added, and the admixture was stirred at room temperature for 5 
hours. The reaction mixture was partitioned with ethyl acetateAwater. and the ethyl acetate layer was washed with brine 
and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting crystals were washed with ether to obtain 77 mg of the title compound (yield: 82%). 

^H-NMR (DMSO-de, SOOI^Hz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=4. 9Hz. 1H). 6. 87 (d. J=8. 5Hz, 2H), 7. 24 
(d, J=9. 2Hz, 2H). 7. 39 (s. 1H). 7. 52 (s. 1H), 7. 87 (d. J=8. 6Hz. 2H). 7. 90 (d. J=9. 2Hz, 2H). 8. 47 (d, J=5. 5Hz, 
1H). 10. 1 (s. 1H) 

Mass spectrometry data (FD-MS, nrVz) : 41 7 (M*+1) 
Example 73 

N-{4-r(6. 7-Dimethoxv-4-quinolinyl)oxy]phenyl}-2-(6-hydrQxvnaphthyl)cari30xamide [84] 

N-{4-[(6.7-DimetfK}xy-4-quinolinyl)oxy]phenyl}-2-(6-acetaxynaphthyl)cartx)xamide (47 mg) was dissolved in metha- 
nol (4 ml), 35% aqueous potassium hydroxide (2 mQ was added, and the admixture was stirred at room terrperature for 
5 hours. The reaction mixture was then purified in the same matter as descrbed in the Example 72 to obtain 37 mg of 
the title compound (yield: 86%). 

^H-NMR (DMSOdfi, 500MHz) : 6 3. 95 (s. 3H), 3. 95 (s, 3H), 6. 49 (d, J=4, 9Hz, 1H), 7. 18 (m, 1H), 7. 20 (s, 1H), 
7. 27 (d. J=8. 6Hz, 2H), 7. 39 (s. 1H), 7. 53 (s. 1H), 7. 80 (d. J=8. 5Hz. 1H). 7. 92-7. 98 (m, 4H), 8. 47-8. 48 (m. 
2H). 10. 0 (brs, 1H). 10. 4 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 467 (M++1) 

Example 74 

M-( 4-Met:hoxyphenyl)-N' - {4-[( 6, 7-dimethoxy-4- 
quinolinyl )oxy] phenyl}urea [43] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4-methoxyphenyl 
isocyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 30 minutes. The separated crystals were 
filtered and washed with toluene to obtain 54 mg of the title compound (yield: 68%). 

^H-NMR (DMSOdg, 500MHz) : S 3. 72 (s, 3H), 3. 94 (s, 3H). 3. 95 (s, 3H). 6. 44 (d, J=4. 9Hz. 1H). 6. 87 (d, J=8. 
5Hz, 2H), 7. 19 (d, J=9. 2Hz, 2H), 7. 37 (d. J=8. 5Hz, 2H), 7. 38 (s, 1 H), 7. 52 (s, 1 H), 7. 58 (d, J=8. 5Hz. 2H). 8. 46 
(d. J=5. 5Hz. 1H). 8. 50 (s, 1H), 8. 73 (s, 1H) 



52 



EP0860 433A1 

Mass spectrometry data (FD-MS. m/z) : 445 (fA^) 
Example 75 

N-(4-Fluorophenyl)-N' -(4-[(6,7-dimethoxy-4- 
quinolinyl )oxy] phenyl} urea [44] 



10 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in toluene (3 ml) with heat 4-fluorophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 70 minutes. The separated crystals were ffl- 
tered and washed with toluene to obtain 38 mg of the title compound (yield: 46%). 

75 ^H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J=4. 9Hz. 1H). 7. 12 (m. 2H). 7. 19 (m. 2H). 
7. 38 (s. 1 H). 7. 47 (m, 2H), 7. 51 (s. 1 H). 7. 59 (d. J=9. 2Hz, 2H). 8. 45 (d, J=5. 5Hz, 1 H), 8. 72 (s. 1 H). 8. 79 (s. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 433 (M+) 

Example 76 

20 

N-( 4-Bromopheayl ) - N ' - { 4 - [ ( 6 , 7-dlmethoxy-4- 
quinolinyl )oxy] phenyl)urea [45] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (3 ml) with heat. 4-bromophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 50 minutes. The separated crystals were fO- 
tered and washed with toluene to obtain 56 mg of the title compound (yield: 64%). 

30 

^H-NMR (DMSOkIs. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J=5. 5Hz. 1H). 7. 19 (d, J=9. 2Hz. 2H). 7. 39 
(s. 1 H). 7. 45 (m. 4H). 7. 51 (s. 1 H). 7. 59 (d. J=9. 2Hz, 2H). 8. 46 (d. J=5. 5Hz. 1 H). 8. 86 (s. 1 H), 8. 86 (s. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 493 (M+), 495 (M++2) 

35 Example 77 

N-(4-[ ( 6, 7--Dimethoxy-4-quinolinyl )oxy]phenyl)-N' -( 4- 
ni trophenyl ) urea [ 46 ] 

40 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (103 mg) was cfissolved in toluene (10 ml) with heat 4-nitrophenyl 
Isocyanate (366 mg) was added, and the admixture was ref tuxed with heat for 60 minutes. The separated crystals were 
45 filtered and washed with toluene to obtain 1 41 mg of the title compound (yield: 88%). 

^H-NMR (DMSO^. 500MHz) : 63. 94 (s. 3H). 3. 95 (s. 3H), 6. 45 (d. J=5. 5Hz. 1H). 7. 23 (d. J=8. 6Hz. 2H). 7. 39 
(s. 1H). 7. 51 (s. 1H), 7. 62 (d, J=9. 2Hz. 2H). 7. 71 (d. J=9. 2Hz. 2H), 8. 20 (d. J=9. 2Hz. 2H). 8. 46 (d, J=5. 5Hz, 
1H),9. 08 (s. 1H). 9.49{s. 1H) 
50 Mass spectrometry data (FD-MS. m/z) : 460 (M+) 
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Example 78 

N-(4-Butylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinol iny 1 ) oxy ] phenyl } urea [ 47 ] 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (3 ml) wHh heat, 4-butylphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 26 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 36 mg of the title compound 
(yield: 45%). 

^H-NMR (CDCIa/CDaOD. 500MHz) : 6 0. 93 (m. 3H). 1. 35 (m. 2H), 1. 57 (m, 2H), 2. 57 (m, 2H). 4. 06 (s. 3H), 4. 
06 (s. 3H), 6. 49 (m, 1H), 7. 14 (m. 4H), 7. 33-7. 62 (m. 6H). 8. 39 (m, 1H) 
Mass spectrometry data (FD-MS. mfz) : 471 (M+) 

Exanrple79 

N-(4-aminophenyl)-N'"{4-[(6,7-dimethoxy-4- 
quinolinyl ) oxy] phenyl} urea [48] 



N-{4-[(6,7-Dimethoxy-4-quinolinyl)Qxy]phenyl}-N'-(4-nitro)phenylurea (111 mg) was dissolved in N,N-dimethytfor- 
mamide (7 ml), 10% palladium hydroxide-cartx)n (100 mg) was added, and the admixture was stirred at room temper- 
ature under hydrogen for 22 hours. The reaction mixture was fDtered using Cellte. The filtrate was washed with brine 
arxJ then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation to obtain 66 
mg of the titie compound (yield: 63%). 

^H-NMR (DMSO-de. 500MHz) : 5 3. 94 (s, 3H), 3. 94 (s. 3H). 4. 74 (brs, 2H). 6. 43 (d, J=4. 9Hz. 1H). 6. 52 (d. J=8. 
6Hz. 2H), 7. 08 (d, J=8. 6Hz. 2H). 7. 16 (d. J=9. 2Hz. 2H). 7. 38 (s. 1 H), 7. 51 (s. 1 H), 7. 55 (d, J=9. 2Hz. 2H). 8. 14 
(S, 1H). 8. 45 (d. J=4. 9Hz. 1H). 8. 61 (s. 1H) 
Mass Spectrometry data (FD-MS, m/z) : 430 (M^) 

Example 80 

N-(4-Acetylphenyl)-N'-{4-[(6,7-dimethoxy-4" 
quinollnyl ) oxy] phenyl } urea [ 49 ] 



6,7-Dimetfx)xy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat. 4-acetylphenyl iso- 
cyanate (210 mg) was added, and the admixture was ref luxed with heat for 20 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with cHoroform/acetone (10/1) to obtain 50 mg of the titie 
compound (yield: 64%). 

^H-NMR (CDCI3/CD3OD. 500MHz) : 5 2. 59 (s. 3H). 4. 07 (s. 3H). 4. 07 (s, 3H). 6. 50 (d, J=5. 5Hz, 1H), 7. 17 (d. 
J=8. 5Hz. 2H). 7. 36 (s, 1 H), 7. 58 (s. 1 H), 7. 58 (d. J=8. 5Hz, 2H), 7. 60 (d, J=8. 5Hz. 2H). 7. 94 (d, J=8. 5Hz, 2H), 
8.40(d, J=5. 5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M+) 
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Example 81 

N-{4- [ ( 6, 7-Dimethoxy-4-quinolinyl )oxy]phenyl}-N' 4- 
phenoxyphenyl ) urea [ 50 ] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (3 nil) with heat 4-phenQxypheny1 
isocyanate (0.2 nnl) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofbrnVacetone (10/1) to obtain 55 mg of the title com- 
pound (yield: 60%). 

^H-NMR (CDCI3/CD3OD. 500MHz) : 5 4. 46 (s. 3H). 4. 46 (s. 3H). 6. 51 (m. 1H), 6. 98^7. 62 (m. 15H), 8. 40 (m. 1H) 
Mass spectrometry data (FD-MS. m/z) : 507 (M+) 

Example 82 

N- ( 4 -Isopropyl phenyl )"N'-{4-[(6, 7 -dimethoxy-4- 
quinollnyl )oxy]phenyl}urea [51] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (3 ml) with heat, 4-isopropylphenyl 
Isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 26 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 70 mg of the title com- 
pourvi (yield: 90%). 

^H-NMR (CD3OD, 500MHz) : 6 1. 18 (d. J=6. 7Hz, 6H), 2. 82 (m. 1 H), 3. 97 (s. 3H). 4. 01 (s. 3H). 6. 37 (d. J=5. 5Hz. 
1H), 7. 04 (d, J=8. 5Hz, 2H). 7. 11 (d, J=8. 5Hz, 2H). 7. 25 (d. J=8. 5Hz, 2H), 7. 26 (s, 1H), 7. 38 (s, IN), 7. 41 (d. 
J=9. 2Hz, 2H), 7. 54 (s. 1 H). 7. 82 (s, 1 H). 8. 03 (s, 1 H). 8. 42 (d, J=5. 5hb. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 457 (M+) 

Example 83 

N-( 4-Trif luoromethylphenyl ) -N' -{4- [ ( 6 ^ 7-dimethoxy-4- 
quinollnyl)oxy 3 phenyl} urea [52] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 vng) was dissolved in toluene (3 ml) with heat, 4-trifluoromethyl- 
phenyl isocyanate (0.2 ml) was added, and the admixture was refluxed with heat for 10 minutes. The separated crystals 
were fBtered and washed with toluene to obtain 77 mg of the title compound (yield: 88%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 05 (s, 3H), 4. 05 (s. 3H), 6. 52 (d, J=5. 5Hz, 1H). 7. 18 (d. J=9. 2Hz, 2H), 7. 36 (s. 
1H), 7. 56 (S. 1H), 7. 59 (d, J=8. 6Hz, 2H), 7. 62 (d. J=8. 6Hz. 2H), 7. 63 (s, 1H), 8. 40 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M+) 

Example 84 

N-(4-n-Butylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [147] 



6,7-DimethQxy-4-(2naminophenoxy)quinoline (56 mg), which was obtained, analogously to Example 49, by reduc- 
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ing 6 J-<limethQxy-4-{2-nitrophenoxy)quinoline obtained in the same manner as descrS>ed in Exanrple 48, except that 
2-nitrophenol was used in place of 4-nrtrophenol. was dissolved in toluene (3 ml) with heat 4-n-butylphenyl isocyanate 
(0.2 ml) was added, and the admixture was refluxed with heat for 30 minutes. The resulting residue was purified by 
chromatography on silica gel elub'ng with chloroform/acetone (10/1) to obtain 45 mg of tfie title compound (yield: 50%). 

^H-NMR (CDCI3, 500f^H2) : 6 0. 89 (t, J=7. 3H2. 3H). 1. 30 (m. 2H). 1. 52 (m, 2H), 2. 50 (m. 2H). 3. 30 (s, 3H). 3. 
93 (s. 3H), 6. 22 (d, J=4. 9Hz. 1H). 6. 87 (d. J=7. 3Hz. 1H). 6. 96- 7. 01 (m. 4H). 7. 15 (brs. 1H). 7. 28^7. 31 (m. 
4H), 8. 12 (brs, 1 H), 8. 26 (d, J=4. 9Hz. 1 H). 8. 58 (d. J=7. 9H2. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 471 (M^ 

Example 85 

N-(4-n-Butylphenyl)-N' - {3-[( 6, 7-dimet:hoxy-4- 
quinolyl)oxy]phenyl}urea [91] 



6,7-Dimethoxy-4-(3-aminaphenoxy)quinoline (51 mg), which was obtained, analogously to Example 49, \oy reduc- 
ing 6,7-dimethoxy-4-(3-nrtrophenoxy)quinoline obtained in the same manner as described in Example 48, except that 
3-nitrophenol was used in place of 4-nrtrophenol. was dissolved in toluene (3 ml) with heat, 4-n-butylphenyl isocyanate 
(0.2 ml) was added, and the admixture was re^hxxed with heat for 50 minutes. The resulting residue was purified by 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 26 mg of the title conrpound (yield: 32%). 

^H-Nf^R (CDCI3. 500MHz) : 6 0. 89 (t, J=7. 3Hz. 3H). 1. 30 (m. 2H). 1. 52 (m. 2H). 2. 51 (m. 2H). 3. 95 (s. 1H). 4. 
00 (s. 1H), 6. 49 (d, J=5. 5Hz, 1H), 6. 81 (d, J=8. OHz, 1H). 7. 04 (d. J=7. 9Hz, 2H), 7. 21-7. 30 (m, 5H), 7. 37 (s. 
1H). 7. 51 (s. 1H). 7. 84 (brs. 1H). 8. 24 (brs. 1H), 8. 43 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 471 (M+) 

Example 86 

N-n-Butyl-N' -(4- [ ( 6, 7-diinethoxy-4-quinolyl )oxy]phenyl)urea 
[139] 

( 



6.7-DimetfK}xy-4-(4naminophenoxy)quinoline (51 nr)g) was dissolved in toluene (3 ml) with heat, n-butyl ^ocyanate 
(0.2 ml) was added, and the adnwcture was refluxed with heat for 14 hours. The resutting residue was purified t)y chro- 
matography on silica gel eluting with chloroform/acetone (10/1) to otitain 31 mg of the title compound (yield: 46%). 

^H-NMR (CDCI3, 500MHz) : 5 0. 93 (t, J=7. 3Hz. 3H), 1. 37 (m. 2H). 1. 53 (m. 2H). 3. 28 (m, 2H). 4. 04 (s, 3H), 4. 
04 (s. 3H). 5. 04 (brs, 1H), 6, 44 (d, J=5. 5Hz, 1H). 6. 98 (brs, 1H), 7. 11 (d. J=9. 2Hz. 2H), 7. 41 (s, 1H). 7. 43 (d, 
J=9. 2Hz. 2H). 7. 55 (S, 1H), 8. 46 (d, J=4. 9 Hz. 1H) 
Mass spectrometry data (FD-MS, nrVz) : 395 (M^) 

Example 87 

N-{4-[6.7-Dimethoxy-4K^uirK)lvl)oxYlDhenvl)-(4-trifluoromethytphenyOcartx3jxamid^ f 1 571 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) and commercially available 4-triftuoromethanebenzoic acid 
(102 mg) were dissolved in N,N-dimethyfi6rmamide (3 ml), 1-6thyl-3-(3'<iimethytaminopropyl)cartxxiiimide hydrochlo- 
ride (102 mg) was added, and the admixture was stirred at room temperature for 14 hours. The reaction mixture was 
partitioned between water and etfryl acetate, and the ethyl acetate layer was washed with brine and then dried with 
anhydrous sodium sulfate. TTie solvent was removed by reduced-pressure distillation and the resulting crystallized 
product was washed with etfiyl acetate to otnain 32 mg of the title compound (yield: 38%). 

^ H-NMR (CDQa. 500MHz) : 5 4. 04 (s, 3H), 4. 05 (s, 3H), 6. 48 (d. J=4. 9Hz. 1 H). 7. 22 (d. J=8. 5Hz, 2H). 7. 41 (s. 
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1H), 7. 55 (s. 1H). 7. 76 (d, J=8. 5Hz, 2H). 7 76 (d, J=8. 6Hz, 2H). 8. 02 (d, J=7. QHz, 2H), 8. 13 (brs, 1H), 8. 49 (d. 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. nVz) : 468 (M*) 
Example 88 

N'{4*[67-Dimethaxy-4<^uiriolyl)oxv]pheriyl)-(4Kry(tohexYtpherivncartXTO [1 58] 

6.7-Dimethoxy^-(4-aminophenoxy)quirK>line (52 mg) arx) oommerciany availat)le 4-cyctohexylbenzoic acid (109 
mg) were dissolved In N.N<limethylformamide (3 ml). 1-ethyl-3-(3'-dimethylamirK]propyl)cart}odiimide hydrochloride 
(110 mg) was added, and the admixture was stirred at room tenrperature for 14 houra The reaction mixture was then 
purified in the same manner as described In Example 51 to obtain 54 mg of the title compound (yield: 64%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 25^1. 86 (m, 10H). 2. 55 (m. 1H), 4. 01 (s. 3H). 4. 03 (s. 3H). 6. 46 (d. J=5. 5Hz, 
1H), 7. 16 (d. J=8. 5Hz. 2H). 7. 27 (d. J=7. 9Hz. 2H). 7. 39 (s. 1H). 7. 55 (s. 1H), 7. 75 (d. J=9. 2Hz. 2H), 7. 83 (d. 
J=8. 6Hz. 2H), 8. 46 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m^z) : 482 (M+) 

Example 89 

NM3-[6 J-Dimethaxy-4<tuinolvl)oxylphenyl}-(4-t4>utylphen yOcarboxamid^ [1 59] 

6,7-DimelhQxy-4-(3-aminophenoxy)quinoline (54 mg) and commercially available 4-t-butyl benzoic acid (102 mg) 
were dissolved in N.N<limethylformamide (3 mO' 1-ethyl-3-(3'-dimethylaminopropyl)cart)odiimide hydrochloride (106 
vng) was added, and the admixture was stin-ed at room temperature lor 6 hours. The reaction mixture was then purified 
in the same manner as desaibed in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

^ H-NMR (CDCI3. 500MHz) : 6 1 . 34 (s. 9H). 4. 01 (s. 3H), 4. 04 (s. 3H), 6. 55 (d, J=:4. 9Hz. 1 H), 6. 97 (d, J=7. 3Hz. 
1H). 7. 29-7. 68 (m. 7H). 7. 85 (d. J=7. 9Hz. 2H). 8. 48 (d. J=4. 9Hz. 1H). 8. 59 (brs. 1H) 
Mass spectrometry data (FD-MS, m/z) : 456 (M^) 

Example 90 

N-{3-[6.7-DimethQxv-4-quinolyl)thio]phenvf)-(4-t4)ut^ [1 60] 

6.7-Dimethoxy-4-(3-aminophenyfthio)quinoline (62 mg) and commercially available 4-t-txjtyl benzoic acid (109 mg) 
were dissolved in N.N-dimethytfomnamide (3 ml)* 1-ethyl-3-(3'-dimethylaminopropyl)cartx)diimide hydrochloride (112 
mg) was added, and the admixture was stin-ed at room temperature for 25 hours. The reaction mixture was then purified 
in the same manner as desaibed in Example 51 to ot>tain 54 nng of the title compound (yield: 57%). 

^H-NMR (CDQa. 500MHz) : 6 1. 31 (s. 9H). 4. 00 (s. 3H). 4. 01 (s. 3H). 6. 83 (d. J=4. 9Hz. IN). 7. 20-^7. 99 (m, 
9H). 8. 06 (m. 1H). 8. 39 (d, J=4. 9Hz. 1 H). 8. 60 (brs. 1 H) 
Mass spectrometry data (FD-MS, nVz) : 472 (M+) 

Example 91 

N-{4-[6.7-Dimethoxy-4-quinolyl)thio]phenyl}-(4-buty!phenyl)cartx]Q(amide [1 61 ] 

6,7-DimethQxy-4-(4-aminophenoxy)quinoline (62 mg) and commercialty available 4-butyl benzoic acid (104 mg) 
were dissolved in N,N-dimethyHbrmamide (3 ml), 1-etfiyl-3-(3'-dim^hylaminopropyl)carbodiimide hydrochloride (117 
mg) was added, and the admixture was stirred at room temperature for 21 hours. The reaction mixture was then purified 
in the same manner as described in Example 51 to obtain 21 mg of the titte compound (yield: 22%). 

^H-ISIMR (CDCI3, 500MHz) : 6 0. 94 (t. J=7. 3Hz. 3H). 1. 38 (m, 2H). 1. 63 (m. 2H). 2. 69 (t. J=7. 9Hz. 2H). 4. 03 (s. 
3H), 4. 05 (S, 3H), 6. 72 (d. J=4. 9Hz, 1H). 7. 30 (d. J=7. 9Hz. 2H). 7. 39 (s. 1H), 7. 42 (s. 1H), 7. 57 (d. J=8. 5Hz. 
2H), 7. 78 (d. J=8. 5Hz. 2H), 7. 81 (d, J:=7. 9Hz. 2H). 8. 08 (s, 1H). 8. 42 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 472 (M+) 



57 



EP0860433A1 

Example 92 

N- (4 - [ 6 , 7-Dimethoxy-4'-quinolyl )oxy] phenyl} - N ' - ( 4- 



me thoxy thiopheny 1 ) urea [163] 



6,7-Dimethoxy-4-(4-aminophenoxyX{uinoline (53 mg) was dissolved in toluene (3 ml) with heat, 4-methylt)iiophenyl 
isocyanate (0.2 ml) was added, and the admixture was r^luxed with heat for 8 minutes. The separated crystals were 
filtered and washed with toluene to obtain 62 mg of the title compound (yield: 76%). 

^H-NMR (DMSOdfi. SOOMHz) : 5 2. 44 (s, 3H). 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 44 (d. J=4. 9H2. 1H). 7. 19 (d. J=9. 
2H2. 2H), 7. 23 (d. J=8. 5Hz, 2H), 7. 38 (s, 1H). 7. 44 (d. J=9. 2Hz, 2H). 7. 52 (s, 1 H). 7. 58 (d. J=:8. 6Hz. 2H), 8. 46 
(d. J=4. 9Hz, 1 H). 8. 70 (s. 1 H). 8. 79 (s, 1 H) 
Mass spectrometry data (FD-MS. nVz) : 461 (M^) 

Example 93 

N-(3-Ethoxycarbonylphenyl )-N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [164] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoltne (53 mg) was dissolved in toluene (5 mQ with heat. 3-ethoxycartx>nyl- 
phenyl isocyanate (284 mg) was added, and the admixture was ref luxed with heat for 1 hour. The resulting residue was 
purified by column chromatography on silica gel efuting with chtorofbmrVacetone (10/1) to obtain 18 mg of the title com- 
pound (yield: 20%). 

^H-NMR (CDCI3, SOOMHz) : 6 1. 38 (m. 3H), 3. 98 (s. 3H). 4. 05 (s, 3H). 4. 35 (m, 2H), 6. 45 (d. J=5. 5Hz, 1H). 7. 
12 (d, J-9. 2Hz, 2H). 7. 40 (s. 1 H). 7. 47 (d, J=9. 2Hz. 2H), 7. 47 (d. J=8. 6Hz, 2H), 7. 58 (s, 1 H). 7. 96 (d, J=9. 2Hz. 
2H), 8. 05 (S, 1H). 8. 17 (s, 1H). 8. 47 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 487 (M^) 

Example 94 

N-(4-Chlorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinolyl)oxy]phenyl}urea [165] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mO with heat, 4-chlorophenyl iso- 
cyanate (0.2 ml) was added, and the admixture was relluxed with heat for 1 hour. The separated crystals were filtered 
and washed with toluene to obtain 43 mg of the title compound (yield: 55%). 

^H-NMR (DMSOde, 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H). 6. 44 (d. J=5. 5Hz, 1H), 7. 20 (d. J=9. 2Hz. 2H), 7. 32 
(d, J=8. 5Hz, 2H), 7. 38 (s, 1H), 7. 49 (d, J=9. 2Hz. 2H), 7. 51 (s, 1H), 7. 58 (d. J=9. 2Hz. 2H), 8. 46 (d, J=4. 9Hz. 
1H). 8. 83 (brs. 1 H), 8. 83 (brs, 1 H) 

Mass spectrometry data (FD-MS. nVz) : 449 (M+). 451 {M++2) 
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Exanrple95 

N- ( 2- Isopropyl phenyl )-N'-(4"[(6, 7-dimethoxy-4- 



qulnolyl )oxy] phenyl) urea [166] 



6,7-Dimethoxy-4-(4^anriinophenoxy)quinoline (44 mg) was dissolved in toluene (5 ml) wrth heat. 2HSopropy^henyl 
isocyanate (0.2 ml) was added, and the admixture was r^luxed with heat for 80 mimtes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chlorofbrnVacetone (10/1) to obtain 14 mg of the title com- 
pound (yield: 20%). 

^H-NMR (CDCI3. 5OOMH2) : 6 1. 21 (m, 6H), 3. 21 (m, 1H). 4. 04 (s. 3H). 4. 04 (s, 3H), 6. 42 (m. 1H), 6. 63 (m, 1H), 

7. 09-7. 55 (m. 11H), 8. 46 (m. 1H) 

Mass spectrometry data (FD-MS. m/z) : 457 (M+) 

Example 96 

N-{4- [ ( 6^ 7-Dimethoxy-4-quinolyl )oxy]phenyl}-N' -phenylurea 
[167] 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, phenyl isocyanate 
(0.2 ml) was added, and the admixture was ref luxed with heat for 50 minutes. The resulting resic&je was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 21 mg of the title compound (yield: 
41%). 

^H-NMR (CDQa. 500MHz) : 54. 04 (s. 3H). 4. 04 (s. 3H). 6. 61 (m, 1H), 7. 05 (m, 1H). 7. 36-7. 44 (m. 10H). 7. 99 

(s. 1H). 8. 31 (s. 1H). 8. 36 (m. 1H) 

Mass spectrometry data (FD-MS. nVz) : 431 (M+) 

Example 97 

N- {4- [ ( 6 ^ 7-Dimethoxy-4-quinolyl )oxy ] phenyl } -N ' - ( 2- 
nitrophenyl )urea [168] 



6.7-Dimethoxy-4-(4naminophenoxy)quinoline (83 mg) was dissolved in toluene (8 ml) with heat 4-nitrophenyl Iso- 
cyanate (370 WQ) was added, and the admixture was ref luxed with heat for 40 minutes. The deposited crystals were 
filtered and washed with toluene to obtain 58 mg of the title compound (yield: 45%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 46 (d. J=5. 5Hz. 1 H). 7. 22 (m. 1 H). 7. 23 (d. J=9. 
2Hz. 2H), 7. 38 (s. 1H). 7. 51 (s. 1H). 7. ^ (d. J=9. 2Hz. 2H). 7. 71 (m. 1H). 8. 11 (m, 1H), 8. 31 (m, 1H), 8. 46 (d, 
J=5. 5Hz. 1H). 9. 62 (s. 1H). 9. 96 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 460 (M*) 
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"Aminophenyl )-N' -{4- [ ( 6, 7 



ExarTple98 
N- ( 2 



quinolyl)oxy]phenyl)urea [169] 



-dimethoxy-4- 



N-{4-[(6J-Dimethoxy-4-quinolyl)oo(y]phenyl)-N'-(2-nifr (42 mg) was dissolved in N,N<limethyHorma- 

mide/ettiyl acetate (12 ml^ mQ. 20% palladium hydroxide-cartx>n (70 mg) was added, and the admixture was stin-ed at 
room temperature under hydrogen for 3 hours. The reaction mixture was tittered using Celrte, after which the filtrate was 
washed with brine and then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure cfistil- 
lalion to obtain 39 mg of the title compound (yield: 100%). 

^H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 4. 77 (bre. 2H). 6. 44 (d. J=5. 5Hz. 1H). 6. 58 (m. 1H). 
6. 75 (m. 1H), 6. 85 (m. 1H). 7. 18 (d. J=8. 5Hz» 2H), 7. 34 (m. 1H). 7. 38 (s, 1H). 7. 52 (s. 1H), 7. 58 (d. J=9. 2Hz. 
2H). 8. 29 (s. 1H). 8. 46 (d. J=4. 9Hz. 1H). 8. 92 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M^) 

Example 99 

N-{4" [ ( 6 , 7-Dimethoxy-4-quinolyl ) oxy] phenyl ) -N ' -( 3- 
nitrophenyl )urea [170] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (83 mg) was dissoh^ in toluene (6 ml) with heat 3-nitrophenyl iso- 
cyanate (384 mg) was added, and the admixture was refluxed with heat for 40 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 44 mg of the title 
compound (yield: 34%). 

^ H-NMR (DMSCWg. 500MHz) : 6 3. 99 (s. 3H), 4. 04 (s. 3H). 6. 43 (d. J=4. 9Hz. 1 H). 7. 10 (d. J=9. 2Hz. 2H). 7. 38 
(m, 2H), 7. 47 (d, J=8. 6Hz. 2H). 7. 57 (s, 1 H). 7. 81 (m, 2H) , 8. 1 9 (s. 1 H), 8. 31 (s, 1 H), 8. 46 (d. J=4. 9Hz, 1 H). 8. 
59(s. 1H) 

Mass spectrometry data (FD-MS, nVz) : 460 (M+) 
Example 100 

N- { 4- [ ( 6 , 7-Dimethoxy-4-quinolyl ) oxy] phenyl } -N ' -octylurea 
[171] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was delved in toluene (5 ml) with heat, octyl isocyanate 
(0.2 ml) was added, and the admixture was ref tuxed with heat for 2 hours. The resulting residue was purified by column 
chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 32 mg of the title corrpound (yield: 41%). 

^H-NMR (CDCI3. 500MHz) : 50. 87 (m, 3H), 1. 26-1. 30 (m, 10H), 1. 53 (m, 2H). 3. 27 (m. 2H). 4. 03 (s. 3H), 4. 03 
(S. 3H), 5. 04 (m, 1H), 6. 44 (d. J=5. 5Hz, 1H). 6. 97 (s. IN), 7. 10 (d, J=8. 6Hz, 2H), 7. 41 (s, 1H), 7. 42 (d, J=8. 
6Hz. 2H). 7. 55 (s. 1H), 8. 46 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 451 (M+) 



60 



EP0860 433A1 

Exanrple 101 

N-(3-Aminophenyl )-N' - (4-[ ( 6, 7-dimethoxy->4- 



quinolyl )oxy]phenyl}urea [172] 



N^4-[(6J-Dimethoxy-4-quinolyOaxy]phenyl}-N*-(3-nitrophenyf)urea (28 mg) was dissolved in N.N-dimethytforma- 
mide/ethyl acetate (5 ml/2.5 ml), 20% palladium hydroxide-carbon (97 mg) was added, arxJ the admixture was stirred 
at room tenrperature urxJer hydrogen for 3 hours. The reaction mixture was filtered using Celite. the filtrate was washed 
with brine and then dried with anhydrous socfium sulfate. The solvent was then removed by reduced-pressure distillation 
to obtain 13 nr)g of the title conrpound (yield: 51%). 

^H-NMR (COaa. 500MHz) : 54. 02 (s, 3H). 4. 03 (s. 3H). 6. 41 (m. 1H). 6. 41 (d. J=5. 5Hz, 1H). 6. 61 (m. 1H). 6. 
90 (s. 1H), 7. 05 (m, 1H). 7. 09 (d. J=8. 5Hz. 2H). 7. 40 (s, 1H), 7. 43 (m. 1H), 7. 47 (d, J=8. 5Hz, 2H). 7. 55 (s. 1H), 
8. 03 (s. 1H), 8. 44 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, mfz) : 430 (M^) 

Example 102 

N-Allyl-N' -{4-[ ( 6^ 7-diinethoxy-4 -quinolyl )oxy] phenyl} urea 
[173] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in N,N-dimethylformamide (5 ml), allyl isocy- 
anate (0.2 ml) was added, and the admixture was stinted at 80 °C for 1 5 hours with heat. Water was added to the reac- 
tion mixture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was washed with brine and 
then dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting 
residue was purified by column chromatography on silica gel eluting with chloroform/acetone (1G/1) to obtain 61 mg of 
the title corrpound (yield: 96%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 90 (m. 2H), 4. 03 (s. 3H), 4. 03 (s, 3H), 5. 12 (d. J=10. 4Hz. 1H). 5. 23 (d. J=17. 
7Hz. 1 H). 5. 62 (s. 1 H), 5. 88 (m, 1 H). 6. 41 (d. J=4. 9Hz. 1 H). 7. 08 (d, J=8. 5. 2H), 7. 39 (s. 1 H). 7. 44 (d. J=8. 5Hz. 
2H), 7. 54 (s. 1H), 7. 75 (s, 1H), 8. 44 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 379 (M+) 

Example 103 

N"{4- [ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl }-N' -( 1-naph- 
thyPurea [174] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat 1-naphthyI isocy- 
anate (0.2 ml) was added, and the admixture was refluxed with heat for 20 minutes. TTie resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 mg of the title compound 
(yield: 52%). 

^ H-NMR (DMSO-dfi, 500MHz) : 6 3. 95 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=5. 5H2. 1H). 7. 21 (d, J=9. 2Hz. 2H). 7. 38 
(s, 1 H). 7. 48-7. 65 (m, 7H). 7. 92-8. 15 (m, 3H). 8. 46 (d. J=4. 9Hz. 1 H). 8. 80 (s. 1 H). 9. 20 (s, 1 H) 
Mass spectrometry data (FD-MS, nrVz) : 465 (M*) 
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Example 104 

N-(2-Biphenyl)-N'-{4-[(6,7-dimethQxy-4- 
quinolyl)oxy3 phenyl} urea [175] 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (52 mg) was dissotved in toluene (5 n^) with heat, 2-biphenyl isocy- 
anate (0.2 ml) was added, and the admixture was refluxed with heat for 30 nrtinutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 56 mg of the title compound 
(yield: 64%). 

^H-NMR (CDCI3, 5OOMH2) : 6 3. 97 (s. 3H), 4. 04 (s. 3H). 6. 35 (d. J=5. 5Hz. 1 H). 6. 96 (s. 1H), 7. 40 (d, J=9. 2Hz, 
2H). 7. 14-7. 39 (m. 11H). 7. 54 (s, 1H). 7. 89 (brs. 1H), 8. 08 (d, J=8. 6Hz, 1H). 8. 33 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. nVz) : 491 (M^) 

Example 105 

N-(4-Ethylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
qulnolyPoxy] phenyl) urea [188] 



6,7-Dimethoxy-4-(4-aminophenoxy)C|uinoline (51 mg) was dissolved in toluene (5 ml) with heat, 4-ethytphenyl iso- 
cyanate (0.2 ml) was added, and the admixture was refluxed with heat for 90 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 42 mg of the title compound 
(yield: 56%). 

^H-Nf^R (CDCI3. 500MHz) : 6 1. 18 (m. 3H), 2. 58 (m. 2H), 3. 99 (s, 3H). 4. 02 (s, 3H), 6. 39 (d. J=5. 5Hz, 1H). 7. 
07 (d. J=9. 2Hz, 2H), 7. 1 1 (d, J=7. 9Hz, 2H), 7. 25 (d, J=8. 5Hz, 2H), 7. 40 (s. 1 H), 7. 42 (d, J=8. 5Hz. 2H). 7. 55 
(S. 1H). 7. 60 (S. 1H). 7. 81 (S. 1H), 8. 43 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 443 (M+) 

Example 106 

N-Benzoyl-N' -(4- [ ( 6, 7-dimethoxy-4-quinolyl )oxy] phenyl} urea 
[189] 



6J-Dimethoxy-4-(4-amincphenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, benzoyl isocyanate 
(0.2 ml) was added, and the ^mixture was refluxed with heat for 50 minutes. The resulting residue was purified by col- 
umn chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 11 mg of the titie compound (yield: 
15%). 

^H-NMR (CDQa. 500MHz) : S 4. 06 (s, 3H), 4. 07 (s. 3H), 6. 49 (d, J=4. 9Hz, 1H). 7. 20 (d, J=9. 2Hz, 2H). 7. 43 (s, 
1 H). 7. 54 (m, 2H). 7. 58 (s, 1 H), 7. 65 (m, 1 H), 7. 71 (d, J=9. 2Hz, 2H), 8. 04 (d, J=7. 9Hz, 2H), 8. 50 (d, J=5. 5Hz, 
1H). 9.53(S.1H), 11.04 (S.1H) 
Mass spectrometry data (FD-MS, m/z) : 443 (M^) 
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Example 107 

N-Ethoxycarbonyl-N' - j 4 - j { 6, 7-Dlmethoxy*4- 
quinolyl )oxy] phenyl }urea [ 190] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat. ethoxycartx>nyl iso- 
10 cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
k>y column chromatography on silica gel eluting with chloroform/acetone (10/1) to ot>tain 20 mg of the title compound 
(yield: 28%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 37 (t. J=7. 3H2. 3H). 4. 10 (s, 3H). 4. 17 (s, 3H), 4. 31 (q. J=7. 3Hz. 2H). 6. 70 (d. 
15 J=6. 1 Hz. 1 H), 7. 20 (d. J=8. 6Hz, 2H). 7. 64 (s. 1 H). 7. 72 (d. J=9. 2Hz, 2H), 8. 12 (s. 1 H). 8. 50 (d. J=6. 7Hz. 1 H). 
10. 08(s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 41 1 (M+) 
Example 108 

20 

N-{4-[ ( 6, 7 -Dimethoxy-4 -quinolyl )oxy]phenyl}-N' -(2- 
me thylpheny 1 ) urea [56] 

25 

6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (51 mg) was dissolved in toluene (5 ml) wrth heat. 2-methylphenyl 
isocyanate (0.2 ml) was added, and the admixture was r^luxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to ok>tain 61 nng of the title com- 
30 pound (yield: 82%). 

^H-NMR (CDOg. 500MHz) : 6 2. 20 (s. 3H). 4. 00 (s. 3H), 4. 03 (s, 3H). 4. 31 (q. J=7. 3Hz. 2H). 6. 40 (d. J=5. 5Hz, 
1 H). 7. 05^7. 20 (m. 6H). 7. 39 (s. 1 H). 7. 42 (d. J=8. 5Hz. 2H). 7. 55 (s, 1 H). 7. 60 (d. J=7. 9Hz, 2H). 7. 80 (s. 1 H). 
8.45(d. J=5.5Hz, 1H) 
35 Mass spectrometry data (FD-MS. m/z) : 429 (M^) 

Example 109 

N- { 4 - [ ( 6 , 7-Dimethoxy- 4 -quinolyl )oxy] phenyl ) -N ' - ( 3- 
methylphenyl ) urea [ 55 ] 



45 6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, 3-methytphenyl 
isocyanate (0.2 ml) was added, and the admixture was relluxed with heat for 1 5 minutes. The resulting residue was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 41 nng of the trtle com- 
pound (yield: 56%). 

50 ^H-NMR (CDCI3. 500MHz) : 5 2. 32 (s. 3H), 4. 02 (s. 3H). 4. 04 (s. 3H). 6. 43 (d, J=5. 5Hz, 1 H). 6. 93 (d. J=7. 3Hz. 
1H), 7. 10-7. 22 (m, 6H). 7. 41 (s. 1H). 7. 44^7. 47 (m, 3H), 7. 56 (s, 1H). 8. 46 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 429 (M*) 
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-Fluorophenyl)-N' -(4-[(6, 7 



Example 110 
Nt ( 2 



quinolyPoxy] phenyl} urea [60] 



-dimethoxy-4- 



6 J-Diniethoxy-4-(4-aminophenQxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat 24luorophenyl iso- 
10 cyanate (0.2 ml) was added, and the admixture was ref luxed with heat for 1 5 minutes. The resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 54 mg of the title compound 
(yield: 73%). 

^H-NMR (CDQa. 500MHz) : S 4. 01 (s. 3H), 4. 04 (s. 3H, 6. 44 (d, J=5. 5Hz, 1 H). 6. 97- 7. 04 (m, 2H). 7. 10^7. 12 
15 (m. 3H). 7. 42 (s. 1 H). 7, 49 (d. J=9. 2Hz, 2H). 7. 57 (s, 1 H). 7. 73 (s, 1 H). 8. 17 (m. 1 H). 8. 35 (s. 1 H). 8. 48 (d. J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS, nVz) : 433 (M*) 
Example 111 

20 

N-[4- [ ( 6, 7-Diinethoxy-4-qulnolyl )oxy] phenyl } ' -propylurea 
[1943 

25 

6,7-Dimethoxy-4-(4-amincphenoxy)quino!ine (54 mg) was dissolved in N.N-dimethytformamide (3 ml), propyl iso- 
cyanate (0.2 ml) was added, and the admixture was stirred at 80 °C for 24 hours. Water was added to the reaction mix- 
ture, the admixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
30 with anhydrous sodium suHate. The solvent was renrKved by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (1 0/1 ) to obtain 59 mg of the title com- 
pound (yield: 84%). 

^H-NMR (CDCI3, 500MHz) : 5 0. 93 (m, 3H), 1. 55 (m, 2H), 3. 24 (m, 2H), 4. 02 (s, 3H), 4. 02 (s, 3H), 5. 47 (t. J=5. 
35 5Hz. 1 H). 6. 41 (d, J=4. 9Hz, 1 H), 7. 08 (d, J=8. 5Hz. 2H), 7. 39 (s, 1 H). 7. 43 (d. J=9. 2Hz, 2H). 7. 55 (s, 1 H), 7. 60 
(brs, IN), 8. 44 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, nVz) : 381 (M*) 

Exarrple 112 

40 

N-{4- [ ( 6, 7 -Dimethoxy-4 -quinolyl )oxy] phenyl }-N ' -( 4- 
phenylcarbonylphenyl ) urea [195] 

45 

6,7-Dimethoxy-4-(4-aminophenoxy)c|uinoline (54 mg) was suspended in toluene (5 rrt), triphosgene (53 mg) was 
added, and the admixture was refluxed with heat for 20 minutes. 4-Aminobenzophenone (85 mg) was added to the 
reaction mixture, and the admixture was refluxed for 1 hour with heat. After the addition of aqueous sodium hydrogen 
50 cart)onate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with 
t>rine and dried with anhydrous sodium suHiata The solvent was removed by reduced-pressure distillation and the 
resulting residue was purified ty column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
19 mg of the title compound (yield: 21%). 

55 ^H-NMR (CDOa, 500MHz) : 6 4. 01 (s, 3H), 4. 04 (s, 3H). 6. 44 (d, J=4. 9Hz, 1H). 7. 12 (d, J=9. 2Hz, 2H), 7. 41 (s. 
IN), 7. 46^7. 80 (m, 12H), 8. 14 (s, 1H), 8. 30 (s. 1H), 8. 47 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. nVz) : 51 9 (M*) 
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Example 113 

N-Hexyl-N' *{4-[ (6, 7-dimethoxy-4-quinolyl )oxy] phenyl) urea 
[196] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in N.N-dimelhytformamide (3 ml), hexyl isocy- 
10 anate (0.2 wS) was added, and the admixture was stirred at 60 ^'C for 1 5 hours. After the addition of water, the reaction 
mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with k>rine and dried with anhy- 
drous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the resulting residue was purified 
by column chromatography on silica gel eluting with chloroform/acetone- (10/1) to obtain 63 mg of the title compound 
(yield: 84%). 

15 

^ H-mn (CDCI3, 500MHz) : 6 0. 85 (m. 3H), 1 . 25^1 . 47 (m. 6H). 1 . 50 (m. 2H). 3. 26 (q. d=6. 7Hz, 2H). 4. 02 (s. 
3H), 4. 02 (s. 3H). 5. 68 (brs. 1H). 6. 40 (d. J=5. 5H2. 1H). 7. 07 (d. J=9. 2Hz. 2H). 7. 39 (s. 1H). 7. 44 (d. J=9. 2H2. 
2H), 7. 55 (s. 1H), 7. 94 (s. 1H). 8. 43 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 423 (M+) 

20 

Exanple 114 

N-( 5-Indanyl )-N' - {4-[( 6, 7-dimethoxy-4- 
25 quinolyl )oxy] phenyl} urea [197] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was suspended in toluene (5 ml), triphosgene (54 mg) was 
30 added, and the admixture was refluxed with heat for 12 minutes. 4-Aminoindan (36 mg) was added, and the admixture 
was refluxed with heat for 36 minutes. After the addition of ^ueous sodium hydrogen cartx)nate, the reaction mixture 
was extracted 2 times with etfryl acetate, and the organic layer was then washed with brine and dried with anhydrous 
sodiurn sulfate. The solvent was removed t>y reduced-pressure distillation and the resulting residue was purified by col- 
umn chromatography on silica gel etuting with chloroform^acetone (10/1) to obtain 13 mg of the titie compound (yield: 
35 16%). 

^H-NMR (COaa. 500MHz) : 6 2. 04 (m. 2H), 2. 82-2. 86 (m. 4H). 4. 01 (s, 3H), 4. 03 (s. 3H). 6. 40 (d. J=5. 5Hz. 
1 H), 7. 03 (m. 1 H). 7. 08 (d. J=8. 5Hz. 2H). 7. 1 3 (m. 1 H). 7. 32 (s. 1 H), 7. 40-7. 57 (m. 6H). 8. 44 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 455 (M*) 

40 

Example 115 

N-( 3, 4-Dlmethoxyphenyl )-N ' -(4- [ ( 6 , 7-dlmethoxy-4- 
45 quino ly 1 ) oxy ] phenyl } urea [198] 



3.4-Dimethoxyaniline (42 mg) was dissolved in toluene (5 ml), triphosgene (24 mg) was added, and the admixture 
50 was refluxed with heat for 22 minutes. 6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) (52 mg) was added, and 
the admixture was refluxed with heat for 18 minutes. After the addition of aqueous sodium hydrogen cart)onate. the 
reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried 
with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation and the resulting residue was 
purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 15 mg of the titie com- 
55 pound (yield: 18%). 

^H-NMR (COag. 500MHz) : 5 3. 84 (s. 3H). 3. 85 (s. 3H). 4. 01 (s. 3H). 4. 04 (s. 3H). 6. 43 (d, J=4. 9Hz. 1H). 6. 
75-6. 80 (m. 2H). 7. 10 (d, J=9. 2Hz, 2H). 7. 16 (s. 1H). 7. 38 (s. 1H). 7. 41 (s. 1H). 7. 45 (d. J=8. 5Hz. 2H). 7. 56 
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(s. 1H), 7. 99 (S. 1 H). 8. 46 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M*) 

Example 116 

N-(3, 4-Ethylenedioxyphenyl )-N' -{4- [ ( 6 ^ 7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [199] 



3.4-EthylenediQxyaniline (80 mg) was dissolved in toluene (5 ml), triethytamine (0.5 ml) and then triphosgene (50 
mg) were added, and the adrnxture was ref luxed with heat for 1 hour. 6,7-Dimethoxy-4-(4-anrtinophenoxy)quinoline (52 
mg) was added, and the admixture was ref luxed with heat for 1 00 minutes. After the addition of aqueous sodium hydro- 
gen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed 
with brine and dried with anhydrous sodium suHate. The solvent was renrx)ved by reduc6di>ressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
62 mg of the title compound (yield: 74%). 

^H-NMR (DMSOde. 500MHz) : S3. 94 (s. 3hl). 3. 94 (s, 3H), 4. 19^4. 21 (m, 4H), 6. 43 (d, J=4. 9Hz. 1H). 6. 74^6. 
78 (m, 2H). 7. 09 (s. 1H), 7. 17 (d, J=9. 2hlz, 2H), 7. 37 (s. 1H). 7. 51 (s, 1H). 7. 56 (d, J=8. 5Hz. 2H). 8. 45 (d. J=4. 
9Hz, 1H), 8. 47 (s. 1H), 8. 69 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 473 (M*) 

Example 117 

N-Methyl-N-{4-[ ( 6, 7-dimethoxy-4-quinolyl )oxy] phenyl} -N' -( 4- 
methoxyphenyl )urea [ 200] 

Formic acid (0.13 ml) was added to acetic anhydride (0.27 ml), arxl the admixture was stirred at 60 <'C for 2 hours. 
A solution of 6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (303 mg) in tetrahydrofuran (8 ml) was added to the reaction 
mixture, arxi the ^mixture was stirred at room temperature for 45 minutes. After the addition of aqueous sodium hydro- 
g n cartx>nate. the reaction mixture was eictracted 2 times with ethyl acetate, and the organic layer was tiien washed 
with brine and dried with anhydrous sodium sulfata The solvent was renxsved by reduced-pressure distillation and the 
resulting residue was purified by column chromatography on silica gel eluting with chlaofbrm/acetone (10/1) to ot>tain 
327 mg of 6.7-dimethQxy-4-(4-formyIaminophenoxy)quinoline. 

6,7-Dimethoxy-4-(4-formyIaminaphenoxy)quinoline (317 mg) thus obtained was dissolved in tetrahydrofuran (9 ml), 
lithium aluminum hydride (181 mg) was added, and the admixture ras stirred at room temperature for 2 hours. After the 
addition of aqueous ammonium chloride, the reaction mixture was extracted 2 times witii ethyl acetate, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was renxjved by reduced-pres- 
sure distillation and the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/acetone (1 0/1 ) to obtain 239 mg of 6,7-dimethoxy'4-(4-methylaminophenoxy)quinoline. 

6,7-Dimethoxy-4-(4-methyl£uninophenoxy)quinoIine (49 mg) ttius obtained was dissolved in toluene (5 ml) with 
heat 4-methoxyphenyl isocyanate (0.2 ml) was added, and the admixture was ref luxed wrtti heat for 12 hours. TTie 
resulting residue was purified t>y column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
47 mg of the title compound (yield: 51%). 

^H-NMR (CDOa. 500MHz) : 6 3. 38 (s. 3H), 3. 77 (s. 3H). 4. 05 (s. 3H), 4. 06 (s, 3H). 6. 14 (brs. 1H). 6. 59 (d. J=5. 
5Hz. 1 H). 6. 82 (d. J=9. 2Hz. 2H). 7. 21 (d. J=9. 2Hz. 2H). 7. 29 (d. J=9. 2Hz. 2H). 7. 44 (d. J=8. 6Hz. 2H). 7. 45 (s. 
1H), 7. 52 (s, 1H), 8. 55 (d. J=6. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 459 (M*^ 
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Example 118 

N-Methyl-N-phenyl-N' -{4-[(6,7-dimethoxy-4- 
5 quinolyl )oxy] phenyl) urea [201] 

6 J-DimethQxy-4-(4-arninophenoxy)quinoline (72 mg) was suspended in toluene (7 mf). thphosgene (52 mg) was 
10 added, and the admixture was refluxed with heat for 3 hours. N-Methytaniline (0.05 ml) was added to the reaction mix- 
ture, and the admixture was refluxed for 1 hour with heat After the addition of aqueous sodium hydrogen cartx)nate. 
the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and 
dried with anhydrous sodium sulfate. The solvent was removed t>y reduced-pressure distillation and the resulting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 48 mg of the 

75 title compound (yield: 46%). 

^ H-NMR (CDCI3. 500MHz) : 6 3. 37 (s. 3H). 4. 04 (s. 3H). 4. 04 (s. 3H). 6. 32 (bre. 1 H). 6. 41 (d. J=4. 9Hz. 1 H), 7. 

07 (d, J=9. 2Hz, 2H), 7. Zl-^l, 53 (m. 8H). 7. 54 (s. 1H). 8. 45 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 429 (M+) 

20 

Example 119 

N-Methyl-N-C 4-methoxyphenyl ) -N ' -methyl -N '-{4-[(6,7- 
25 dimethoxy-4-quinolyl )oxy]pheriyl)urea [202] 



N-(4-Methoxyphenyl)-N'-{4-[(6.7-dimethoxy-4-quinolyl)oxylphenyl}urea (99 mg) was dissolved in N,N-dimethytfor- 
30 mamide (3 ml), sodium hydride (42 mg) was added, and the admixture was stirred at room temperature for 20 minutes, 
methyl iodide (0.03 ml) was added, and the admixture was stirred at the same temperature for 1 hour. After the addition 
of aqueous ammonium chloride, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer 
was then washed with brine and dried with anhydrous sodium sulfata The solvent was removed by reduced-pressure 
distillation and the resulting residue was purified by column chromatography on silica gel eluting with chloroform/ace- 
35 tone (10/1) to obtain 91 mg of the title conpound (yield: 87%). 

^ H-NMR (CDCIs. 500MHz) : 8 3. 23 (s. 3H). 3. 24 (s. 3H). 3. 75 (s. 3H), 4. 05 (s. 3H). 4. 06 (s. 3H). 6. 27 (d, J=5. 
5Hz. 1 H). 6. 69 (d, J=8. 5Hz, 2H). 6. 81 (d. J=9. 2Hz. 2H), 6. 89 (d, J=9. 2Hz. 2H). 6. 91 (d. J=9. 2Hz. 2H). 7. 42 (s. 
1 H). 7. 51 (S. 1 H), 8. 53 (d. J=4. 9Hz, 1 H) 
40 Mass spectrometry data (FD-MS. m/z) : 473 (M*) 

Exarrple 120 (Reference Exarrple) 

3.4-Dichloroohenyl 4-methoxyphenyl ketone 

45 

To commercially available nitromethane (1 0 ml) were added commercially available anisole (1 .081 g). commercially 
available 3.4-dichlorobenzoyl chloride (2.095 g) and commercially availat>le yttert)ium(lll) tritluoromethanesutfbnate 
(620 mg), and the admixture was stined at 60 ""C for 8 hours. The reaction mixture was partitioned between water and 
chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
50 reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 270 mg of the title corrpcHind (yield: 10%). 

^ H-NMR (COas. 500MHz) : 6 3. 90 (s, 3H). 6. 98 (d, J=9. 2Hz. 2H). 7. 56 (S. 1 H), 7. 58 (d. J=1. 8Hz. 1H), 7. 79 (d. 
J=9. 2Hz, 2H), 7. 84 (d. J=1. 8Hz, 1H) 
55 Mass spectrometry data (FD-MS. nVz) : 280 (M^), 282 (M%2) 
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Exanrple 121 (Reference Exanple) 

3.4-Dichlorophenyl 4-hydroxyphenyl ketone 

3,4-Dtchlorophenyl 4-methoxyphenyl ketone (235 mg) obtained in Example 120 was dissolved in dichloromethane 
(2 ml), a solution of 1 .0 M boron trbromide in dichloromethane (7 ml) was added while cooled In Ice, and the admixture 
was stirred at room temperature for two days. The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate. After renfK>ving the 
solvent by reduced-pressure distillation, the resulting residue was purified by column chromatography on silica gel elut- 
ing with hexane/ethyl acetate to obtain 1 73 mg of the title compound (yield: 77%). 

^ H-NMR (DMSO-dg, 500MHz) : 6 6. 91 (d. J=8. 5Hz, 2H), 7. 62 (dd. J=1 . 8, 8. 6Hz, 1 H), 7. 68 (d. J=8. 5Hz. 2H), 7. 
80 (d. J=7. 9Hz. 1H), 7. 85 (d. J=1. 8Hz. 1H). 10. 55 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 266 (M^)^ 268 (M^42) 

Example 122 

{4-f(6.7-Dimethoxv-4<iuinolvl)oxy]DhenvlK3.4-dichlorophenvftmethanone f 1 771 

Under argon, 3p4-dichlorophenyl 4-hydroxyphenyl ketone (154 mg) obtained in Example 121 and 4-dimethylami- 
nopyridine (77 mg) were added to xylene (5 ml), and the admixture was stirred at room temperature for 3 hours. 4- 
Chloro-6.7-dimethoxyquinoline (129 mg) was added, and the admixture was refluxed with heat for 21 hours. The reac- 
tion mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, the chloroform 
layer was then dried witii anhydrous magnesium sulfate. After removing tiie solvent by reduced-pressure distillation, the 
resulting residue was purified by thin layer chromatography on silica gel eluting wrth hexane^acetone (2/1) to obtain 81 
mg of the title compound (yield: 31%). 

^ H-NMR (COas. 500MHz) : 6 4. 03 (s, 3H). 4. 07 (s. 3H). 6. 68 (d. J=5. 5Hz. 1H). 7. 28 (d. J=8. 5Hz, 2H), 7. 46 (s. 
1 H), 7. 47 (s, 1 H). 7. 60 (d. J=8. 5Hz, 1 H), 7. 66 (dd. J=1 . 8. 8. 6Hz. 1 H), 7. 90 (d. J=9. 2Hz, 2H), 7. 91 (d. J=1 . 8Hz, 
1H). 8.60(d. J=4. 9Hz, 1H) 

Mass spectrometry data (FD-MS. nVz) : 453 (M^. 455 (M++2) 

Exanple 123 (Reference Example) 

4-(4-Hydraxybenzoyl)benzonitril e 

4-Tri-n-butyttin-1-methoxymelhylphenol (1 .282 g) obtained in Exanple 22 and commercially available 4-cyanol)en- 
zoyt chloride (497 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat for 1 1 hours. The reaction mixture was partitioned 
in the same manner as described in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After renricving the solvent by reduced-pressure distillation, the resulting residue (859 mg) was dissolved in tet- 
rahydrofuran (2 ml), water (5 ml) arKf 6 N aqueous hydrochforic acid (12 ml) were added. arKi the admixture was 
refluxed with heat for 4 hours. The reaction mixture was partitioned between brine arxi chloroform, arxl the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified t>y chromatography on silica gel eluting with hexane/ethyl acetate to obtain 250 mg of the 
titie compound (yieM: 37%). 

^ H-NMR (DMSOkJs, 500MHz) : 6 6. 91 (d. J=9. 2Hz, 2H). 7. 67 (d. J=8. 5Hz, 2H). 7. 80 (d. J=7. 9Hz, 2H), 8. 01 (d, 

J=8- 6Hz. 2H). 10. 57 (s, 1 H) 

Mass spectrometry data (FD-MS, m/z) : 223 (M^) 

Example 124 

4-{4-[(6.7-DimettiQxy-4-QuinolynoxvTbenzovl}benzonltrile [1 78] 

Under argon, 4-(4-hydrcKybenzoyl)benzonitrile (230 mg) obtoined in Exanrple 123 and 4-dimethylaminopyridine 
(138 mg) were added to xylene (5 ml), arxJ the admixture was stin-ed at room temperature for 1 hour. 4-Chloro^,7- 
dlmetiioxyquinoline (230 mg) was added, and the admixture was refluxed with heat for 20 hours. The reaction mixture 
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was partitioned between saturated aqueous sodium hydrogen cartx>nate and chlorofonm, and the chloroform layer was 
then dried with anhydrous magnesium suKate. After renrKiving the solvent by reduced-pressure distillation, the resulting 
residue was purified t>y chromatography on silica gel eluting with h^ane/ethyl acetate and then by thin layer chroma- 
tography on silica gel elutang with chloroform^ethyl acetate (5/1) to obtain 199 mg of the title compound (yield: 47%). 

5 

^H-NMR {CDCI3. SOOr^Hz) : 6 4. 03 (s, 3H), 4. 06 (s. 3H), 6. 68 (d, J=5. 5Hz. 1H), 7. 29 (d. J=8. 5Hz. 2H). 7. 45 (s, 
1H). 7. 46 (s. 1H), 7. 82 (d. J=7. 9Hz. 2H). 7. 90 (d. J=8. 6Hz. 2H). 7. 91 (d, J=8. 5Hz, 2H), 8. 60 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 410 (M*) 

70 Example 125 (Reference Example) 

4-MethoxvDhenvl 2-methvlDhenvl ketone 

To commercially available nitromethane (10 ml) were added commercially available anisole (1 .081 g). commercially 
75 available 2-m6thyn:>enzoyl chbride (1 .546 g) and commercially available ytterbium(lll) trifluoromethanesutfonate (620 
mg). and the admixture was stirred at 60 ""C for 7 hours. The reaction mixture was treated in the same manner as 
descrbed in Example 120 to obtain 1 .679 g of the title compound (yield: 74%). 

Mass spectrometry data (FD-MS. m/z) : 226 (M*) 

20 

Example 126 (Reference Example) 
4-Hycirgxyphenyl 2-rpethyiphenyl Ketone 

25 4-Methoxyphenyl 2-methylphenyt ketone (1 .660 g) obtained in Example 125 was dissolved in chloroform (1 0 ml), a 
solution of 1 .0 M boron tnk>romide in dichloromethane (29 ml) was added while cooled in ice, and the admixture was 
stirred at room temperature overnight A solution of 1.0 M boron tribromide in dichloromethane (15 ml) was further 
added, and the admixture was stirred at room temperature for 2 days. The reaction mixture was then treated in the 
same manner as descritDed in Example 1 21 to obtain 1 .501 g of tiie title compound (yield: 96%). 

30 

^H-NMR (CDCI3, 500MHz) : S 2. 30 (s, 3H), 6. 87 (d, J=8. 5Hz. 2H). 7. 22-7. 29 (m, 3H), 7. 37 (td, J=1. 2. 7. 3Hz. 

1H),7.73(d,J=8.5Hz.2H) 

Mass spectrometry data (FD-MS, nrVz) : 212 (M^) 

35 Exanrple127 

{4- [(6,7-Dim^ xy-4siMinQly1)Qxy]phgnyl}(2-mgthyfphenyl)m^qnone [1 QQI ^ 

Under argon, 4-hydroxyphenyl 2-methylphenyl ketone (1.334 g) obtained in Example 126 and 4-dime1hylaminopy- 
40 ridine (845 mg) were added to xylene (1 5 mQ, and the admixture was stirred at room temperature for 1 hour. 4-Chforo- 
6,7<limethoxyquinoline (1 .406 g) was added, and the admixture was ref luxed with heat for 23 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cartx>nate arxi chloroform, and the chloroform layer 
was then dried with anhydrous magnesium sulfate. After removing the solvent by reducedpressure distillation, the 
resulting residue was purrf ^ by chromatography on silica gel eluting with h^ane/ethyl acetate and then witii chforo- 
45 form, followed by thin layer chromatography on silica gel eluting with hexane/acetone (2/1), to obtain 1 .258 g of the title 
compound (yield: 50%). 

^H-NMR (CDCI3, 500MHz) : 6 2. 37 (s, 3H), 4. 02 (s, 3H), 4. 06 (s. 3H). 6. 65 (d. J=4. 9Hz. 1 H), 7. 23 (d. J=8. 6Hz, 
2H). 7, 25^7. 35 (m, 3H), 7. 39-7. 42 (m, 1H), 7. 45 (s, 1H), 7. 46 (s, 1H), 7. 91 (d, J=8. 5Hz. 2H), 8. 57 (d, J=5. 
50 5Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 399 (M+) 

Exarrple 128 

55 f 3-f f6.7-Dimethoxv-4-auinolvl)oxvlphenvl}phenvlmethanone [1811 

A mixture of 4-chloro-6,7<Jimethoxyquinoline (112 mg) and commercially available 3-hydrQxyt>enzophenone (297 
nr^) was stirred at 170 °C for 10 minutes, the reaction mixture was then purified t>y thin layer chromatography on silica 
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gel eluting with hexane/acetone (2/1) to obtain 126 mg of the title conpound (yield: 6S%). 

^ H-NMR (CDCIa. 90Mz) : 6 4. 04 (s. 3H), 4. 05 (s, 3H), 6. 53 (d. J=5. 3Hz. 1 H). 7. 34^7. 88 (m, 11 H), 8. 53 (d. J=5. 
3Hz. 1H) 

5 Mass spectrometry data (FD-MS. nrVz) : 385 (M^ 
Example 129 (Reference Example) 
2-Furovl 4-hvdroxvDhenvl ketone 

10 

4-Tri-n-butyltin-1-methoxymethylphenol (1 .282 g) obtained in Example 22 and commercially available 2-furoyl chlo- 
ride (392 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenylphosphine)paIladium(ll) chloride 
(8 mg) was added, and the admixture was reltuxed for 1 1 hours. TTie reaction mixture was partitioned in the same man- 
ner as descnl>ed in Example 23. and the resulting ether layer was dried with anhydrous magnesium sulfate. After 
IS removing the solvent by reduced-pressure distillation, the resulting residue (662 mg) was dissolved in tetrahydrofuran 
(2 ml), water (5 mQ and 6 N aqueous hydrochloric acid (1 2 ml) were added, and the admixture was ref luxed for 3 hours 
with heat The reaction mixture was treated in the same manner as desabed in Example 123 to obtain 218 mg of the 
title compound (yield: 39%). 

20 ^H-NMR (DMSOde. 500MHz) : S 6. 76 (dd. J=1. 2, 3. 1Hz, 1H). 6. 91 (d, J=8. 5Hz, 2H), 7. 33 (d, J=3. 1Hz. 1H). 7. 
87 (d. J=8. 5Hz. 2H), 8. 06 (d. J=1. 2Hz. 1H). 10. 39 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 1 88 (M+) 

Example 130 

25 

2-Furovl4 4^rf6.7-dimethoxv-4-QuinolvnQxvTDhenvnmethanone f 1 821 

Under argon. 2-furoyl 4-hydroxyphenyl ketone (205 mg) obtained In Example 129 and 4-dimethylaminopyridine 
(146 mg) were added to xylene (5 ml), and the admixture was stined at room temperature for 1 hour. 4-Chloro-6.7- 

30 dimethoxyquinotine (244 mg) was added, and the admixture was then r^luxed with heat for 20 hours. The reaction mix- 
ture was partitioned between saturated aqueous sodium hydrogen cartx)nate and chloroform, arxi the chloroform layer 
was dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate arxJ then with chloroform, fol- 
lowed by thin layer chromatography on silica gel eluting with chloroform/ethyl acelate (G/1), to obtain 192 mg of the title 

35 conpound (yieW: 47%). 

^H-NMR (CDQa. 500MHz) : 5 4. 03 (s. 3H), 4. 07 (s. 3H). 6. 63 (dd. J=1. 8. 3. 7Hz. 1H). 6. 65 (d. J=5. 5Hz, 1H). 7. 
28 (d, J=8. 5Hz, 2H), 7. 32 (d, J=3. 7Hz, 1 H). 7. 47 (s. 1 H). 7. 48 (s, 1 H), 7. 73 (d, J=1 . 8Hz. 1 H), 8. 1 4 (d. J=9. 2Hz. 
2H).8.58(d. J=5. 5Hz. 1H) 
40 Mass spectrometry data (FD-MS, m/z) : 375 (M+) 

/ 

Example 131 (Reference Example) 
4-Methoxyphenyl 3-metfiylphenvl ketone 

45 

To commercially availat))e nitromethane (5 ml) were added commercially available anisole (541 mg). commercially 
available 3-methylbenzoyl chloride (773 mg) and commercially available scandium(lll) trifluoromethanesullbnate (49 
mg). and the admixture was stinred at 60 ''C ovemight. The reaction mixture was partitioned between water and chloro- 
form, and the chloroform layer was dried with anfiydrous magnesium sulfata After removing the solvent by reduced- 
50 pressure distillation, the resulting residue was purified by column chromatography on silica gel eluting with hexane/ace- 
tone to okitain 635 mg of the titie compound (yield: 56%). 

Mass spectrometry data (FD-MS, nVz) : 226 (M^) 

55 
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Example 132 (Reference Exairple) 
4-Hydroo(yphefiyl 3-methytphenvl ketone 

4-Methoxyphenyl 3-mcthytphenyl ketone (603 nDg) obtained in Exanrple 131 was dissolved in dichloromethane (3 
mf). a 1 .0 M boron tribromid&<lichloromethane solution (1 1 nil) was added while cooled In ice. and the admixture was 
stirred at room temperature for 22 hours, after which the reaction mixture was treated in the same manner as described 
in Example 121 to obtain 316 mg of the title compound (yield: 56%). 

^H-NMR (DMSOdg. 500MHz) : 6 2. 38 (s. 3H). 6. 89 (d. J=8. 6Hz, 2H), 7. 37-7. 47 (m. 4H), 7. 65 (d. J=8. 6Hz, 
2H). 10.42 (s,1H) 

Mass spectrometry data (FD-MS. nVz) : 212 (M*) 
Example 133 

{4- [(6.7-Dimet hoxvH4^uinQlyl)oxylphenyl}(3-methvlphenvnmethanone ri831 

Under argon, 4-hydrQxyphenyl 3-m6thylphenyl ketone (307 mg) obtained in Example 132 and 4-dimethylaminopy- 
ridine (194 mg) were added to xylene (5 ml), and the admixture was stin-ed at room temperature for 1 hour. 4-ChkM'o- 
6.7-dimethoxyquinoline (324 mg) was added, and the admixture was then refluxed with heat lor 23 hours. The reaction 
mixture was treated in the same manner as described in Exanrple 122 to obtain 262 nf)g of the title conrpound (yield: 
45%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 44 (s. 3H). 4. 03 (s. 3H), 4. 06 (s. 3H), 6. 66 (d. J=4. 9Hz, 1H). 7. 27 (d. J=8. 6Hz. 
2H). 7. 38 (t. J=7. 3Hz. 1H). 7. 41 (d. J=7. 3Hz. 1H). 7. 46 (s. 1H). 7. 49 (s. 1H). 7. 59 (d. J=7. 3Hz. 1H). 7. 64 (s. 
1 H). 7. 93 (d. J=8. 6Hz, 2H). 8. 57 (d. J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 399 (M^) 

Example 134 (Reference Example) 

4-HvdraxvDhenyl 4-nitroDhenvl ketone 

4-Tri-n-butyltin-1-meth»oxymethylphenol (1.282 g) obtained in Exanple 22 and commercially available 4-nitroben- 
zoyl chloride (557 mg) were dissolved in chloroform (5 ml), commercially available bis(triphenytphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was refluxed with heat for 23 hours. Ttie reaction mixture was partitioned 
in the same manner as desaibed in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After renKvIng the solvent by reduced-pressure distillation, the resulting residue (1 .047 g) was dissolved in tet- 
rahydrofuran (4 ml), water (5 ml) and 6 N aqueous hydrochloric ackJ (15 ml) were added, and the admixture was 
refluxed with heat overnight The reaction mixture was treated in the same manner as desaibed in Example 123 to 
obtain 398 mg of the titie compound (yield: 55%). 

^H-NMR (DMSOnJe. 500MHz) : 6 6. 92 (d, J=8. 6Hz, 2H). 7. 69 (d, J=8. 6Hz. 2H), 7. 89 (d. J=8. 5Hz. 2H). 8. 36 (d. 

J=8.5Hz. 2H), 10. 62 (S.I H) 

Mass spectrometry data (FD-MS. nVz) : 243 (M*) 

Example 135 

{4- f (6.7-Dimethoxv-4-quinolyl)oxy]phenvl}(4-nrtroDhenvnmethanonB [1 84] 

Under argon. 4-hydroxyphenyl 4-nib^ophenyl ketone (370 mg) obtained in Example 134 and 4-dime1hytaminopyrid- 
ine (204 mg) were added to xylene (5 ml), and the admixture was stin-ed at room temperature for 1 hour. 4-ChIoro-6.7- 
dimethoxyquinoline (340 mg) was added, and the mixture was then refluxed with heat for 23 hours. The reaction mixture 
was treated in the same manner as described in Example 1 30 to obtain 238 mg of the titie compound (yield: 36%). 

^H-NMR (CDCI3. SOOMFte) : 6 4. 03 (s. 3H). 4. 07 (s, 3H). 6. 69 (d. J=4. 9Hz. 1H), 7. 29 (d. J=8. 5Hz, 2H), 7. 44 (s, 
1H). 7. 47 (s. IN). 7. 93 (d. J=9. 2Hz. 2H). 7. 96 (d. J=8. 5Hz. 2H), 8. 37 (d, J=8. 5Hz. 2H). 8. 60 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M+) 
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Example 136 (Reference Exanrple) 

4-HvdrQXYPh nvl 3.4'methvlenedi xvphenvl ketone 

5 4-Tri-n-butyttin-1-methQxymethytphenol (1.282 g) obtained in Example 22 and commercially available piperonytoyi 
chloride (664 mg) were dissolved In chloroform (5 mS), commercially available bis(triphenytphosphine)palladium(ll) 
chloride (8 mg) was added, and the admixture was ref luxed with heat overnight The reaction mixture was partitioned 
in the same manner as desaibed in Example 23, and the resulting ether layer was dried with anhydrous magnesium 
sulfate. After renrxTving the solvent by reduced-pressure distillation, the resulting residue (1.030 g) was dissolved in tet- 

10 rahydrofuran (2 ml), water (5 mO and 6 N aqueous hydrochlonc acid (12 ml) were added, and the admixture was 
refluxed with heat 10.5 hours. The reaction mixture was treated in the same manner as descrik>ed in Example 123 to 
obtain 212 mg of the title compound (yield: 29%). 

^ H-NMR (DMSO-dg. 500MHz) : 6 6. 1 5 (s. 2H). 6. 88 (d, J=8. 6Hz. 2H), 7. 04 (d. J^7, 9Hz. 1 H). 7. 21 (d. J=1 . 2Hz. 
15 1 H). 7. 24 (dd. J=1 . 8. 7. 9Hz. 1 H). 7. 62 (d. J=9. 2H2, 2H), 10. 34 (s. 1 H) 
Mass spectrometry data (FD-MS, w/z) : 242 (M^) 

Example 137 

20 {4- [(6.7-Dimethoxv-4-Quinolvl)oxvlDhenvlK3.4-mettTylenedioxyphenynmethanone f 1 851 

Under argon, 4-hydroxyphenyl 3,4-methyIenedioxyphenyl ketone (202 mg) obtained in Example 136 and 4<limeth- 
ylaminopyrldine (112 mg) were added to xylene (2 ml), and the admixture was stirred at room temperature for 1 hour. 
4-Chloro-6.7<linf)ethQxyquinoline (187 mg) was added, and the admixture was refluxed with heat for 20 hours. The 
25 reaction mixture was treated in the same manner as described in Example 1 24 to obtain 1 35 mg of the title compound 
(yield: 38%). 

^ H-NMR (CDOa. 500MHz) : 6 4. 04 (s. 3H), 4. 06 (s. 3H), 6. 09 (s, 2H). 6. 64 (d, J=4. 9Hz, 1H), 6. 89 (d. J=7. 9Hz. 
1H), 7. 26 (d, J=8. 5Hz. 2H). 7. 38 (d. J=1. 8Hz. 1H). 7. 41 (dd. J=1. 8. 7. 9Hz, 1H). 7. 46 (s. 1H). 7. 49 (s. 1H). 7. 
30 88 (d, J=8. 5Hz, 2H), 8. 57 (d. J=4. 9Hz. 1 H) 

Mass spectrometry data (FD-MS, m/z) : 429 (M*) 

Example 138 (Reference Example) 

35 3-Trifluoromethylphenyl 4-methoxyphenyl ketone 

To commercially available nitrometfiane (1 0 ml) were added commercially available anisole (1 .081 g), commercially 
available 3-(trifluoromethyf)benzoyl chtoride (2.086 g) and commercially available ytterbium(lll) trifluoromethanesul- 
fonate (620 mg). arxl the admixture was stirred at 60 ^'C overnight The reaction mixture was treated in the same mar>- 
40 ner as described in Example 1 20 to obtain 71 9 mg of the title compound (yield: 26%). 

^ H-NMR (CDCI3, 500MHz) : 6 3. 91 (s, 3H), 6. 99 (d, J=9. 2Hz. 2H), 7. 60^7. 64 (m, 1H). 7. 80-7. 83 (m, 1H). 7. 
82 (d. J=8. 5Hz. 2H), 7. 93'-7. 94 (m. 1H), 8. 01 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 280 (M*) 

45 

Example 139 (Reference Example) 

3-Trifluoromethylphenyl 4-hydroxyphenyl ketone 

50 3-Trrfluoromethytphenyt 4-methoxyphenyl ketone (657 mg) obtained in Example 1 38 was dissolved In N.N-dimeth- 
ylformamide (35 ml), sodium thiomethoxide (41 1 mQ was added, arxi the admixture was refluxed with heat under argon 
for 7 hours. The reaction mixture was treated in the same manner as described in Example 33 to obtain 454 mg of the 
title compound (yield: 73%). 

55 ^ H-NMR (CDCI3, 500MHz) : 6 5. 85 (S, 1 H). 6. 94 (d, J=9. 2Hz, 2H), 7, 62 (t J=7. 3Hz, 1 H), 7. 78 (d. J=9. 2Hz. 2H), 
7. 83 (d. J=7. 3Hz. 1 H), 7. 93 (d. J=7. 3Hz. 1 H), 8. 01 (s, 1 H) 
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Example 140 

(3-Trifiuoromethylph nyl){4^(6 J-dimethoxv-4-quinolyf)oxylphenyl}fnethanone [1861 

Under argon. 3-trifluoromethy^henyl 4-hydraxyphenyl ketone (432 mg) obtained in Example 139 and 4-chloro-6.7- 
dimethoxyquinoline (363 mg) were dissolved in diethylene glycol dimethyl ether (10 ml), and the solution was then 
refluxed at 160 ""C for 1 1 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen car- 
bonate and chloroform, and the chloroform layer was dried with anhydrous magnesium sulfate. After renx^nng the sol- 
vent by reduced-pressure distillation, the resulting residue was purified t>y chromatography on silica gel eluting with 
hexane/ethyl acetate and then by thin layer chromatography on silica gel eluting with chlorofornVethyl acetate (5/1) to 
ot>tain 204 mg of the title compound (yield: 28%). 

^H-NMR (CDQa. SOOI^Hz) : 5 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 69 (d. J=4. 9Hz. 1H), 7. 30 (d. J=9. 2Hz. 2H). 7. 47 (s. 
2H), 7. 66 (t J=7. 9Hz. 1H). 7. 87 (d, J=7. 9H2, 1H). 7. 92 (d. J=9. 2Hz, 2H). 8. 00 (d. J=7. 9Hz. 1H). 8. 08 (s. 1H). 
8.60(d. J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 453 (M^) 

Example 141 (Reference Example) 

4-Cvclohexvlcaftx)nyl-1 -methoxvbenzene 

To commercially available nitromethane (5 ml) were added commercially available antsole (0.5 ml), commercially 
available cyclohexanecartx>nyl chloride (0.63 mQ and commercially available ytterbium(lll) trifluoromethanesuHonate 
(288 mg). and the admixture was stirred at 60 ""C for 3 hours. The reaction mixture was partitioned between water and 
chloroform, and the chlorofomn layer was washed with saturated aqueous sodium hydrogen cart>onate and brine and 
then dried witti anhydrous sodium sultete. After renrxiving the solvent by reduced-pressure distillation, the resulting res- 
idue was purified by chromatography on silica gel eluting with chloroform to obtain 517 mg of the titie compound (yield: 
51%). 

^H-NMR (CDCI3, 5OOMH2) : 6 1. 21-^1. 88 (m. 10H). 3. 19^3. 25 (m. 1H), 3. 87 (s. 3H). 6. 93 (d. J=9. 2Hz. 2H). 7. 
94(d.J=9. 2Hz, 2H) 

Mass spectrometry data (FAB-MS, m/z) : 219 

Example 142 (Reference Exanrple) 

4-Cyclohexylcartx>nyl-1 -hvdroxvt>enzene 

4-CyclohexylcartX5nyl-1-methoxybenzene (517 mg) obtained in Example 141 was dissolved in N.N-dimethytfornra- 
mide (20 ml), sodium thiomethoxide (538 mg) was added, and the admixture was refluxed with heat for 1 hour under 
argon. The reaction nnixture was partitioned b^een water and ethyl acetate, arxJ tiie ethyl acetate layer was washed 
with brine and then dried with anhydrous sodium sulfate. After renrxsving the solvent by reduced-pressure distillation, 
the resulting residue was purified by chromatography on silica gel eluting with hexane/acetone to obtain 487 mg of the 
titie corrpourxJ (yield: 93%). 

^H-NMR (CDGa. 500MHz) : 6 1. 23-1. 88 (m, 10H). 3. 19-3. 25 (m. 1H). 6. 06 (brs, 1H). 6. 89 (d. J=8. 6Hz. 2H). 
7.90(d. J=8. 6Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 204 (M*) 
Example 143 

4-Cyclohexvlcarbonvl-1 -[(6.7Kiimettioxy-4-quinolvl)oxy]benzene [187) 

Under argon, 4-cyclohexyIcartx)nyl-1 -hydroxybenzene (273 rDg) obtained in Exarrple 142 and 4-cNoro-6.7-dimeth- 
oxyquinoline (100 mg) were dissolved in diethylene glycol dimethyl ether (0.2 ml), and the solution was refluxed at 160 
""C for 30 minutes. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartwnate and 
chloroform, and the chloroform layer was washed with brine and then dried with anhydrous magnesium sulfate. After 
removing the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel 
eluting with hexane/acetone and then with chloroform/imethanol to obtain 58 n^g of the titie compound (yield: 33%). 
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^H-NMR (CDCI3. 500MHz) : 6 1. 21-1. 93 (m. 10H), 3. 24^3. 29 (m, 1H), 4. 03 (s. 3H). 4. 06 (s. 3H), 6. 60 (d. J=5. 
5Hz. 1H), 7. 24 (d. J=8. 5Hz, 2H), 7. 45 (s. 1H), 7. 47 (s. 1H). 8. 05 (d. J=8. 5Hz. 2H), 8. 55 (d, J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 392 (M^+l) 

5 Example 144 (Reference Example) 

2-Trifiuoromethylphenvl 4-methoxvphenvl ketone 

To commercially availat>le nitromethane (10 ml) were added commercially availat)le anisole (1 .081 g). commerdalty 
10 available 2-(trifluoromethyl)benzoyl chloride (2.086 g) and commercially available ytterbium(lll) trrfluoromettianesul- 
fonate (620 mg), and the admixture was stinred at 60 ^'C fa 6 hours. The reaction mixture was partitioned between water 
and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After renxiving the solvent 
by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ettiyl acetate to obtain 1.402 g of the title compound (yield: 50%). 

75 

^H-NMR (CDCI3. 500MHz) : 6 3. 88 (s. 3H). 6. 93 (d, J=9. 2Hz. 2H), 7. 37^7. 39 (m, 1H). 7. 60-7. 63 (m. 2H), 7. 
75 (d. J=9. 2Hz. 2H). 7. 73-7. 78 (m. 1H) 
Mass spectrometry data (FD-MS. m/z) : 280 (M^) 

20 Exarrple 145 (Reference Exarrple) 

2-Trifluoromethylphenyl 4-hvdroxvphenvl ketone 

2-Trrfluoromethylphenyl 4-methoxyphenyl ketone (1 .402 g) obtained in Example 144 was dissolved in N,N-dimeth- 
25 ylformamide (15 ml), sodium thiomettioxide (877 mg) was added, and the admixture was refluxed with heat for 4 hours 
under argon. The reaction mixture was treated in the same manner as descrOt)ed in Exanple 33 to obtain 1 .050 g of the 
title corrpound (yield: 79%). 

^H-NMR (CDCI3. 500MHz) : 6 5. 88 (s. 1H), 6. 87 (d, J=8. 5Hz. 2H). 7. 37-7. 38 (m. 1H). 7. 58-7, 63 (m, 2H). 7. 
30 71 (d, J=9. 2Hz. 2H). 7. 76-7. 78 (m. 1 H) 

Mass spectrometry data (FD-MS, nVz) : 266 (M^) 

Example 146 

35 (2-Trffluorornethvlphenvl){4-f(6.7Kiimethoxv-4K^uinolvf)oxy]phenvl)methanon 

Under argon, 2-trifluoromethyIphenyI 4-hydrcxyphenyl ketone (959 mg) obtained in Example 145 and 4-dimethyl- 
aminopyridine (484 mg) were added to xylene (7 mQ, and the admixture was stirred at room terrperature for 1 hour. 4- 
Chforo-6.7-dimethQxyquinoline (805 mg) was added, and the admixture was then refluxed with heat overnight. The 
40 reaction mixture was treated in the same manner as described in Example 130 to ot>tain 899 mg of the title compound 
(yieW: 55%). 

^H-NMR (CDQa. 500MHz) : 6 4. 01 (s. 3H). 4. 06 (s, 3H). 6. 67 (d. J=5. 5Hz. 1H). 7. 22 (d. J=9. 2Hz. 2H). 7. 42 (s. 
1H). 7. 42-7. 44 (m. 1H). 7. 45 (s. 1H), 7. 62-7. 68 (m. 2H), 7. 80- 7. 81 (m. 1H), 7. 87 (d, J=8. 6Hz. 2H). 8. 58 (d, 
45 J=5.5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 453 (M*) 

Example 147 (Reference Exarrple) 

50 4-n-ButylpherTyl 4-methoxyphenyl ketone 

To commercially available nitromethane (10 mf) were added commercially availat)le anisole (1 .081 g). commercially 
available 4-(n-butyl)benzoyl chloride (1.967 g) and commercially available yttert>ium(lll) trifluoromethanesulfonate (620 
mg). and the admixture was stirred at 60 ^'C for 6 hours. The reaction mixture was treated in the same manner as 
ss described in Example 120 to obtain 863 mg of the titie conpound (yield: 32%). 

^H-NMR (CDCI3. 500MHz) : 5 0. 95 (t J=7. 3Hz. 3H). 1. 38 (tq. J=7. 3. 7. 3Hz. 2H). 1. 64 (quirt. J=7. 3Hz, 2H). 2. 
69 (t J=7. 3Hz. 2H). 3. 89 (s, 3H). 6. 96 (d. J=9. 2Hz. 2H). 7. 27 (d. J=8. 6Hz. 2H). 7. 69 (d. J=8. 6Hz. 2H). 7. 82 
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(d, J=9. 2Hz. 2H) 

Mass spectrometry data (FD-MS. m/z) : 268 (M*) 
Example 148 (Reference Exanple) 

5 

4-n-Birtvtohenvl 4-hvdr xvohenvt ketone 

4-n-Biitytphenyl 4Hnethoxypheny1 ketone (863 mg) obtained in Example 147 was dissolved in N.N-dimethytforma- 
mide (50 ml), sodium thiomethoxide (563 mg) was added, and the admixture was ref luxed with heat for 7 hours under 
10 argon. The reaction mixture was treated in the same manner as desaibed in Example 33 to obtain 787 mg of the title 
compound (yield: 96%). 

^ H-NMR (CDCI3, 500MHz) : 6 0. 95 (t J=7. 3Hz. 3H). 1 . 38 (tq. J=7. 3, 7. 3Hz. 2H), 1 . 64 (septet. J=7. 3Hz. 2H). 2. 
69 (t, J=7. 9Hz, 2H). 6. 35 (s. 1H), 6. 92 (d. J=8. 5. 2H). 7. 28 (d. J=7. 9Hz. 2H). 7. 69 (d. J=8. 6Hz, 2H), 7. 77 (d, 
15 J=8. 5Hz, 2H) 

Mass spectrometry data (FD-MS, nVz) : 254 (M*^) 

Example 149 

20 (4-fvButvlphenvl)f4-r(6.7-cBmethoxv-4-quinolvnoxvlDhenyl]methanoner401 

Under argon, 4-n-butylphenyl 4-hydroxyphenyl ketone (727 mg) obtained in Example 148 and 4-chloro-6 J-dimeth- 
oxyquinoline (639 mg) were dissolved in diethylene glycol dimethyl ^er (10 ml), and the solution was then ref luxed 
with heat at 180 ''C for 10 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen 
25 caFtx>nate and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing 
the solvent by reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting 
with hexane/ethyl acetate and then with chloroform, followed t)y chromatography on silica gel eluting with hexane/ace- 
tone to obtain 400 mg of the title compourxi (yield: 32%). 

30 ^ H-NMR (CDCI3, 500MHz) : 5 0. 95 (t J=7. 3Hz. 3H). 1 . 38 (tq. J=7. 3, 7. 3Hz. 2H). 1 . 62-^1 . 68 (m, 2H), 2. 71 (t, 
J=7. 3Hz. 2H). 4. 04 (s. 3H), 4. 07 (s. 3H), 6. 65 (d. J=4. 9Hz. IN), 7. 26 (d, J=a 5Hz, 2H). 7. 31 (d. J=7. 9Hz. 2H), 
7. 46 (s, 1H), 7. 49 (s, 1H), 7. 76 (d, J=7. 9Hz, 2H), 7. 92 (d, J=8. 5Hz, 2H). 8. 58 (d. J=5. 5Hz, IN) 
Mass spectrometry data (FD-MS. nVz) : 440 (M+-1) 

35 Example 150 (Reference Example) 

3-Ruorophenvl 4-methoxvDhenyl ketone 

To commercially available nitromethane (5 ml) were added commercially available anisde (541 mg), commercially 
40 availaiDle 3-fluorobenzoyl cNoride (793 mg) and commercially available scandium(lll) trifluoromethanesulfonate (49 
mg), and the admixture was stined at 60 '^C for 3 days. The reaction mixture was partitioned between water and chlo- 
roform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by chroniatography on silica gel eluting with hex- 
ane/acetone to obtain 585 mg of the title compound (yield: 51%). 

45 

Mass spectrometry data (FAB-MS, mfz) : 231 (M++1) 

Example 151 (Reference Example) 

50 4-Hvdroxvphenyl 3-fluorophenvl ketone 

3-Ruorophenyl 4-methoxyphenyl ketone (580 mg) obtained in Example 150 was dissolved in dichloromethane (5 
ml), a solution of 1.0 M boron tritxomide in dichlorometfiane (23 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature for 3 days. The reaction mixture was treated in the same manner as described in 121 
55 to obtain 402 mg of the title compound (yield: 74%). 

^H-NMR (DMSOdfi. 500MHz) : 5 6. 91 (d, J=8. 5Hz, 2H). 7. 44^7. 49 (m. 3H), 7. 57^7. 61 (m, IN). 7. 68 (d, J=8. 
5Hz. 2H), 10. 51 (brB,1H) 
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Mass spectrometry data (FAB-MS. m/z) : 217 (M^-i-l) 
Exanrpte 152 

{4- f(6.7-Dimet hoxv-4<iuinoM)oxvlDhenvl](3-fluoroDhenvi)methanone [1761 

Under argon. 4-hydraxyphenyl 3-fluorophenyl ketone (373 mg) obtained in Example 151 and AKJimettrylaminopyri- 
dine (232 mg) were added to xylene (5 ml), and ttie admixture was stirred at room temperature for 3 hours. 4-Chloro- 
67-dimethoxyquinollne (386 mg) was added, and the mixture was then refluxed with heat for 21 hours. The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen caftx>nate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the 
resulting residue was purified by chromatography on silica gel etuting with hexane/acetone and then with chloroform, 
followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1). to obtain 484 mg of the 
title compound (yield: 70%). 

^H-NMR (CDCI3. 500MHz) : 8 4. 04 (s. 3H). 4. 07 (s, 3H). 6. 67 (d, J=4. 9Hz, 1H), 7. 28 (d, J=7. 9Hz. 2H), 7. 31-7. 
33 (m, 1 H). 7. 46 (s. 1 H). 7. 47 (s. 1 H). 7. 48-7. 53 (m. 2H). 7. 59- 7. 61 (m. 1 H). 7. 33 (d. J=8. 6Hz. 2H), 8. 59 (d. 
J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 403 (M^ 
Exarrple 153 

N-{4- [ ( 6, 7-Dimethoxy"4"quina2olinyl )oxy] phenyl} -N ' - ( 2- 
methoxyphenyl ) urea [113] 

6.7-DimetfK}xy-4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluer>e (10 ml) with heat, 2-methQxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
fbrm/hfiethanol (100/1) and then with chloroform/acetone (5/1) to obtain 1 12 mg of the titie compound (yield: 75%). 

^H-NMR (DMSO-dg, 5OOMH2) : 6 3. 90 (s. 3H). 3. 98 (s, 3H), 3. 99 (s. 3H). 6. 90 (t. J=7. 9Hz. 1H), 6. 96 (t. J=7. 
9Hz. 1H), 7. 03 (t. J=7. 9Hz, 1H), 7. 23 (d. J=9. 2Hz, 2H). 7. 39 (s, 1H), 7. 55 (d, J=9. 2Hz. 2H). 7. 57 (s. 1H). 8. 15 
(d, J=7. 9Hz, 1 H). 8. 25 (s. 1 H). 8. 55 (s. 1 H). 9. 44 (s. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 446 (M+) 

Exarrple 154 

N-(4-[( 6, 7-Dimethoxy-4-quina2olinyl )oxy] phenyl} ' -(3- 
methoxypheny 1 ) urea [114] 



6,7-Dimethoxy'4-(4-aminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 ml) with heat 3-methoxy- 
phenyl isocyanate (0.36 ml) was added, and the admixture was refluxed with heat for 40 minutes. After removing the 
solvent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with chloro- 
form/inethanol (100/1) and then with chlorofbmVacetone (5/1) to obtain 31 mg of the titie compound (yield: 21%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 74 (s, 3H). 3. 98 (s, 3H), 3, 99 (s. 3H), 6. 56 (d. J=:7. 9Hz. 1H). 6. 96 (d, J=7. 
9Hz. 1H), 7. 15-7. 25 (m. 4H). 7. 38 (s, 1H). 7. 53-7. 60 (m, 3H), 8. 55 (s. 1H). 8. 76 (s. 1H). 8. 81 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 446 (M*) 
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Example 155 

N- [4- [ ( 6 , 7-Dlmethoxy-4-quinazolinyl )oxy] phenyl }-N ' - ( 4~ 
methoxyphenyl ) urea [99] 



67-Dimethoxy-4-(4-aminophenoxy)quinazoline (81 mg) was dissolved in toluene (5 ml) with heat, 4-methaxyphe- 
ny) isocyanate (0.29 ml) was added, and the adnrtixture was ref luxed with heat for 40 minutes. The separated solid was 
10 filtered and washed with toluene to obtain 60 mg of the title compound (yield: 49%). 

^H-NMR {CDCI3, 500MHz) : 6 3. 79 (s. 3H). 4. 06 (s. 3H), 4. 07 (s. 3H). 6. 48 (s. 1H). 6. 64 (s, 1H), 6. 91 (d. J=9. 
2Hz. 2H). 7. 20 (d, J=8. 6Hz. 2H). 7. 27 (d. J=8. 6Hz, 2H), 7. 32 (s. 1 H). 7. 47 (d. J=9. 2Hz. 2H). 7. 55 (s. 1 H). 8. 60 
(s,1H) 

15 Mass spectrometry data (FAB-MS. m/z) : 447 (M*+1 ) 
Exanrple 156 

N-{4-[ ( 6, 7-Dimethoxy-4"quinazolinyl )oxy] pheny l) -N '-( 2- 

20 • 

fluorophenyl )urea [116] 



25 6 J-Dimethoxy-4-(4-aminophenoxy)c|uinazoline (100 mg) was dissolved in toluene (10 mQ with heat, 2-fluorophenyl 
isocyanate (0.30 ml) was added, and the admixture was reftuxed with heat for 40 minutes. The separated solid was f Q- 
tered and washed with toluene to obtain 96 mg of the title compound (yield: 66%). 

^H-NMR (DMSOds. 500MHz) : 63. 98 (s. 3H). 3. 99 (s. 3H), 7. 00^-7. 04 (m. 1H). 7. 13-7. 17 (m, 1H). 7. 23-7. 27 
30 (m. 3H). 7. 39 (s. 1H). 7. 54-7. 57 (m. 3H), 8. 10-8. 20 (m. 1H), 8. 55 (s, 1H), 8. 65 (s. 1H). 9. 26 (s, 1H) 
Mass spectrometry data (FD-MS. nVz) : 434 (M^) 

Example 157 

^ N-(4- [ ( 6, 7-Diinethoxy-4-quina2olinyl ) oxy] phenyl }-N' -n- 

butylurea [220] 



40 

6,7-Dimethoxy-4-(4naminophenoxy)quinazoline (100 mg) was dissolved in toluene (10 mQ with heat, n-txityl isocy- 
anate (0.29 ml) was added, and the admixture was reftuxed with heat for 40 minutes. After removing the solvent by dis- 
tillation, the resulting residue was purified by column chromatography on silica gel eluting with chbrofornVacetone (5/1) 
to obtain 75 nf)g of the title compound (yield: 56%). 

45 

^ H-NMR (DMSOdg. 500MHz) : 6 0. 90 (t, J=7. 3Hz. 3H), 1 . 28-1 . 46 (m. 4H), 3. 09 (q. J=6. 7Hz, 2H). 3. 97 (s. 3H). 
3. 99 (S. 3H). 6. 23 (brs. 1H), 7. 14 (d. J=9. 2Hz, 2H), 7. 37 (s, 1H), 7, 47 (d. J=9. 2H2, 2H). 7. 55 (s, 1H). 8. 53 (s. 
1H). 8. 58 (brs. IN) 

Mass spectrometry data (FD-MS. nVz) : 396 (M*) 

50 

Example 158 

N-{4-rgJ-Dimgthpxy-4siMirx>lYi)Qxylphfinyl}-(4-tQrt-tHitY^ 

55 6.7-Dimethoxy-4-(4naminophenoxy)quino!ine (54 mg) and commercially available 4-tert-butyfbenzoic acid (1 02 mg) 
were dissolved in N,N-dimethylformamide (3 ml). 1-ethyl-3-(3*-dimethylaminopropyl)cart)odiimide hydrochl ride (106 
mg) was added, and the admixture was stirred at room temperature for 6 hours, after which the reaction mixture was 
purified in the same manner as described in Exanple 51 to obtain 29 mg of the title compound (yield: 35%). 
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^H-NMR (CDCI3. 90MHz) : 6 1. 36 (s. 9H), 4. 05 (s. 3H), 4. 08 (s. 3H). 6. 48 (d. J=5. 3Hz. 1H), 7. 1-8. 1 (m. 11H). 
8.49(d.J=5.3Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 456 (M+) 
Example 159 

N-{4-f(6.7-Dimethoxv-4<iuinotvnaxv]phenvl}-N-methyl-(4-t-butytphe^ f 1 561 

N^4-[6J-Dimethoxy-4K|uinolyOQxy]phertytH4-t4xjtylphenyl)carto (100 mg) obtained in Example 158 was 
dissolved in N.N-dimethytformamide (3 ml), sodium hydride (10 mg) was added, and the admixture was stirred at 0 ''C 
for 1 hour, methyl iodide (31 mg) was added, and the admixture was stirred for a further 3 hours. The reaction mixture 
was purified in the same manner as described in Example 51 to obtain 48 mg of the title compound (yield: 46%). 

^ H-NMR (CDCI3. 90MHz) : 6 1 . 28 (s. 9H). 3. 54 (s. 3H). 4. 04 (s. 3H). 4. 05 (s. 3H). 6. 32 (d. J=5. 3Hz. 1 H). 7, 0-7. 
3 (m. 8H). 7. 42 (s. 1H), 7. 50 (s. 1H), 8. 47 (d, J=5. 3Hz. 1H) 
Mass spectrometry data (FD-MS, m/z) : 470 (M^) 

Example 160 

N-(4-t-Butviphenvl)-{4-[f6.7HiimethQxv-4<iuinolvnoxvtohenvlk:arboxamM f 1 551 

4-[6,7-Dimethoxy-4-quinolyf)oxybenzoic add (54 mg) and commercially available 4-tert-butylaniline (102 mg) were 
dissolved in N.N-dimethytformamide (3 ml), 1-ethyl-3-(3'-cfimethylaminopropyl)carlx)diimide hydrochloride (106 mg) 
was added, and the admixture was stirred at room temperature for 6 hours, after which the re^on mixture was purified 
in the same manner as described in Example 51 to obtain 29 mg of the title compound (yield: 35%). 

/•H-NMR (CDCI3, 90MHz) : 6 1. 34 (s. 9H). 4. 03 (s, 3H), 4. 06 (s. 3H), 6. 57 (d, J-5. 3Hz, 1H), 7. 2-8. 1 (m, 1 1H). 
8.55(d, J=5. 3Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 456 (M^) 

Example 161 (Reference Example) 

2-(6.7-Dimethoxy^-quinolvl)-2-(4-bronx)Phenyl)acetonitrile 

Commercially available 4-bromophenylacetonitrile (4.3 g) was dissolved in toluene (10 ml) and the temperature 
was lowered to 0 ""C, after which sodium hydride (1.0 g) was added, the temperature was raised to 50 ^"0, and the 
admixture was then stirred for 1 hour. Next, 6.7-(fimethoxy-4'Chloroquinoline (2.2 g) was added, and the admixture was 
stirred for 15 hoirs, after which water was poured and the mixture was extracted with ethyl acetate. After drying wHh 
anhydrous sodium sulfate and removing the solvent by distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with hexane/ethyl acetate (2/1) to obtain 850 mg of the title corrpound (yield: 22%). 

^H-NMR (CDCI3, 90MHz) : 63. 66 (s. 3H), 3. 80 (s, 3H). 5. 40 (s, 1H), 6. 74 (s. 1H). 6. 9-7. 4 (m. 6H), 8. 54 (d. J=4. 
6Hz, 1H) 

Mass spectrometry data (FD-MS. mfz) : 382 (M+), 384 (M*+2) 

Example 162 (Reference Example) 

6.7-Dlmethaxv^-(4-bronrx)phenylmethyl)quinoline 

2-(6.7-Dimethoxy-4-quinolyl)~2-(4-bromophenyl)acetonftrile (850 wq) obtained in Example 161 was dissolved in 
60% aqueous sulfuric acid (5 ml), and the solution was ref tuxed with heat for 1 hour and then poured into a container 
with ice and aqueous ammonia. The solution was neutralized with hydrochloric add and extracted with methylene chlo- 
ride. After drying with anhydrous sodium sulfate and removing the sclent by distillation, the resulting residue was puri- 
fied by column chron^tography on silica gel eluting with chloroform/imethanol (100/1) to obtain 260 mg of the title 
compound (yield: 33%). 

^ H-NMR (CDCI3. 90MHz) : 63. 90 (s. 3H). 4. 02 (s, 3H), 4. 31 (s. 2H), 6. 9-7. 5 (m. 7H), 8. 63 (d. J=4. 4Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 357 (M+), 359 (M++2) 
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Exanple 163 (Reference Example) 
67-Dimethaxv^-f4*tri-n-butylstanniophenvlmethvl)auinoline 

Under argoa 6.7-dimethoxy-4-(4-bronK3phenylmethyl)quinonne (250 mg) obtained in Example 162 was dissolved 
in tetrahydrofuran (4 n^, and the solution was cooled to -78 ^'C, a solution of 2.5 M n-butyllithium in hexane (0.3 ml) was 
added dropwise, and the admixture was stirred for 1 hour. An solution of tri-n-kxityttin chloride in tetrahydrofuran (1 ml) 
was then added dropwise, and the admixture was stirred at -78 ^'C for 2 hours. After adding water, extracting with ethyl 
acetate and drying with anhydrous sodium sulfate, the solvent was removed by distillation, and the resulting residue 
was purified by column chromatography on silica gel eluting with hexane^ethyl acetate (3/1) to obtain 85 mg of the title 
compound (yield: 22%). 

^H-NMR (CDCI3. 90MHz) : 6 0. 7^1. 6 (m. 27H). 3. 88 (s. 3H). 4. 02 (s. 3H). 4. 34 (s. 2H). 7. 0^7. 5 (m. 7H). 8. 63 
(d. J=4. 6Hz, 1H) 

Example 164 

l4-f(67-Dimethoxv^uinolyl)methynphenyl}(4-t-butyfphenvnmetfianone fl 621 

6.7-Dimethoxy-4-(4-tri-n-butylstanniophenylmethyl)quinoline (82 mg) obtained In Example 162, commercially avail- 
at)le 4-t-txjtyIbenzoyl chloride (31 mg) and a catalytic amount of commercially available bts(triphenylphosphine)palla- 
dium(ll) chloride were cfissolved in chloroform (3 ml), and tfie adnruxture was stirred for 15 hours under reflux with heat. 
After the addition of water, the admixture was extracted with metftylene chloride, and the organic layer was washed with 
brine and saturated aqueous potassium fluoride and then dried with anhydrous sodium sulfate. After removing the sol- 
vent by cfistillation, the resulting residue was purified by thin layer chromatography on silica gel eluting with hexane/ethyl 
acetate (2/1 ) to obtain 6 mg of the title compound (yield: 1 0%). 

^H-NMR (CDCI3. 90MHz) : 5 1. 36 (s, 9H), 3. 91 (s, 3H), 4. 03 (s. 3H). 4. 45 (s, 2H). 7. 0-7. 9 (m. 11H). 8. 66 (d. 
J=4. 4Hz, 1H) 

Mass spectrometry data (FAB-MS, m/z) : 440 (M^+1) 
Example 165 

NT(4-Fluorophenyl)-N'-{4-[(6,7-dimethoxy-4- 
qulnolyl )oxy] phenyl} thiourea [203] 



6,7'DimetfK>xy-4-(4-anninophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat. 44luorophe- 
nylthio isocyanate (52 mg) was added, and the admixture was r^luxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) to obtain 32 mg of the title compound (yield: 21%). 

^H-NMR (DMSO-dg. 500MHz) : 8 3. 93 (s. 3H). 3. 95 (s. 3H), 6. 50 (d. J=4. 9Hz. 1H). 7. 15^ 7. 25 (m, 4H). 7. 40 
(S. 1H). 7. 47^7. 50 (m. 3H), 7. 59 (d. J=8. 6Hz, 2H). 8. 50 (d. J=5. 5Hz, 1H). 9. 80 (brs. 1H). 9. 84 (brs, 1H) 
Mass spectrometry data (F/VB-MS. m/z) : 450 (M^-i-1 ) 

Example 166 

1 -(4-nMypphfinyl)-2-cyan()-344-[(g,7<limgthQxy-4KiginQlyQpxy]phgnyOg Ma n tf [2Q4 ] 

N-(4-Ruorophenyl)-N'-{4-[(6,7-dimethoxy-4-quinolyl)oxy]phenyl}thiourea (33 mg) obtained in Example 165, dicy- 
dohexylcaritxxJiimide (31 mg) and a catalytic amount of diisopropylethyl amine were dissolved in methylene chloride (10 
ml). To this solution, a solution of cyanamide (16 mg) in THF (1 ml) was added, and the admixture was stirred at room 
temperature ovemight. After removing the solvent t^y distillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/htethanol (100/1) to obtain 34 mg of the title compound (yield: 99%). 
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^H-NMR (CDCI3. 90MHz) : 6 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 50 (d. J=5. 1Hz. 1H), 6. 8~ 7. 6 (m, 10H), 8. 52 (d, J=5. 
3Hz. 1H) 

Mass spectrometry data (FD-MS, m/z) : 457 (M*) 
Example 167 

N-( 2-Fluorophenyl )-N' -{4-[ ( 6, 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } thiourea [ 205 ] 

67-DimethGxy-4-(4-aminophenoxyXluirx>line (100 mg) was dissolved in toluene (10 trS) with heat. 2-flLiorophe- 
nylthio isocyanate (0.05 ml) was added, and the admixture was ref luxed with heat for 24 hours^ After renrxiving the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) to obtain 66 mg of the title corrpound (yield: 42%). 

^ H-NMR (CDQa. 90fAHz) : 6 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 53 (d, J=5. 3Hz. 1 H). 7. 1 ~ 8. 0 (m. 10H), 8. 53 (d. J=5. 
1Hz. 1H) 

Mass spectrometry data (FAB-MS, m/z) : 450 (M^+l) 
Example 168 

1 -(2-nuorophenyi)-2-cyano-3-{4^f(6.7-dimethoxv-4K^uino»yl)co(y]phenvnauanid [2061 

N-(2-Ruaophenyl)-N'-{4-[(6.7-dimethQxy-4-quinolyl)oxy]phenyl}thiourea (42 mg) obtained in Example 167, dicy- 
clohexylcartxxiiimide (37 mg) and a catalytic amount of diisopropylethyl amine were dissolved in methylene chloride (10 
ml). To this solution, a solution of cyanamide (20 mg) in T>HF (1 ml) was added, and the admixture was stirred at room 
temperature ovemight. After removing the solvent by cfistillation, the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorolorm/hielhanol (100/1) to obtain 41 mg of the title compound (yield: 99%). 

^H-NMR (CDQa. 90MHz) : 6 4. 04 (s. 3H), 4. 06 (s. 3H). 6. 53 (d. J=5. 3Hz, 1H). 7. 1~ 7. 6 (m. 10H), 8. 47 (d. J=5. 
3Hz. IH) 

Mass spectrometry data (FD-MS. m/z) : 457 (M+) 
Example 169 

N-( 2-Methoxyphenyl )-N' -(4-[( 6, 7-dimethoxy"4- 
quinolyl ) oxy] phenyl} thiourea [207] 



6,7-Dimethoxy'4-(4-aminophenoxy)qulnoline (100 mg) was dissolved in toluene (10 ml) with heat. 2-me1hoxyphe- 
nytthio isocyanate (0.05 ml) was added, arxl the admixture was refluxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/methanol (100/1) to obtain 78 mg of the title compound (yield: 50%). 

^H-NMR (CDCI3, 90MHz) : 6 3. 86 (s. 3H). 4. 04 (5. 3H), 4. 05 (s. 3H). 6. 52 (d. J=5. 3Hz. IH). 6. 9^8. 1 (m. 10H). 
8.52(d. J=5. 1Hz, IH) 

Mass spectrometry data (F/VB-MS, nVz) : 462 (M++1) 
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Example 170 

N-(2-Methylphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl ) oxy ] phenyl ) thiourea [ 209 ] 

6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (80 mg) was dissolved in toluene (10 ml) with heat. 2-methylphe- 
nylttiio isocyanate (0.04 ml) was added, and the admixture was r^luxed with heat for 24 hours. After removing the sol- 
vent by distillation, the resulting residue was purified by column chromatography on silica get eluting with 
chloroform/methanol (100/1) to obtain 31 mg of the title compound (yield: 26%). 

^H-NMR (CDCI3. 90fi1Hz) : 6 2. 38 (s. 3H). 4. 03 (s. 3H). 4. 04 (s. 3H). 6. 50 (d. J=5. 3Hz. 1H). 7. 1^7. 8 (m. 10H). 
8.50(d. J=5. 3Hz, 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M+) 
Example 171 

N-(3-Methylphenyl)-N'-(4-[(6,7-dimethoxy4- 
quinolyl ) oxy] phenyl} thiourea [211] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (81 mg) was dissolved in toluene (10 ml) with heat. 3-methylphe- 
nytthio isocyanate (0.04 ml) was added, and the admixture was refluxed with heat for 15 minutes. After renxsving the 
solvent tTy distillation, the resulting residue was purified t>y column chromatography on silica gel eluting with chloro- 
form/imetfianol (100/1) to obtain 66 mg of the title compound (yield: 55%). 

^H-NMR (CDC^Ia, 90MHz) : 6 2. 40 (s. 3H). 4. 03 (s. 3H). 4. 05 (s. 3H). 6. 52 (d. J=5. 1Hz. 1H). 7. 1^7. 8 (m. 10H). 
8. 51 (d, J=:5. 3Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 445 (M*) 
Example 172 

1 -(2-Methylphenyl)-2-cvano-344-[(6 J<linfiethoxv-4Kiuinolvnoxvtohenyl}Q^ [210] 

N-(2-Methylphenyl)-N*-{4-[(6.7Kiimethaxy-4-quinoIyl)oxy]phenyl}thiourea (24 nr^g) obtained In Example 170, dicy- 
dohexylcartxxjiimide (45 mg) and a catalytic amount of cfiisopropylethyl amine were dissolved in methylene chloride (7 
ml), to which a solution of cyanamide (28 mg) in THF (1 ml) was added, and the admixture was stirred at room tenper- 
ature overnight After removing the solvent by distillation, the resulting residue was purified by column chromatography 
on silica gel eluting with chloroform/methanol (100/1) to obtain 18 mg of the title compound (yield: 76%). 

^H-NMR (CDag. 500MHz) : 6 2. 36 (s. 3H). 4. 03 (s. 3H), 4. 04 (s. 3H). 6. 46 (d, J=5- 5Hz. 1H). 7. 30-7. 45 (m. 
9H). 7. 50 (S. 1H), 8. 49 (d. J=4. 9Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 453 (M*) 

Example 173 

1 -(3-Methvlphenvn-2-cvano-3-^4-r(67Kjimethoxv-4-auinolvl)cxy]phenyl)aianidine [212] 

N-(3-Methylphenyl)-N*-{4-[(6.7-dimethQxy-4-quinolyl)oxy]phenyl}thiourea (18 mg) obtained in Example 171. dicy- 
dohexylcartxxiiimide (35 mQ) and a catalytic amount of diisopropylethyl amine were dissolved in methylene chloride (6 
ml), to which a solution of cyanamide (23 mg) in THF (1 ml) was added, and the admixture was stirred at room tenrper- 
ature overnight. After renrx>ving the solvent by distillation, the resulting residue was purified by column chromatography 
on silica gel eluting with chloroform/hiethanol (100/1) to obtain 19 mg of the title compound (yield: 95%). 

^H-NMR (CDCI3. 500MHz) : 5 2. 38 (s. 3H). 4. 03 (s. 3H). 4. 04 (s. 3H). 6. 48 (d. J=5. 5Hz. 1H). 7. 10*7. 45 (m. 
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9H), 7. 51 (s. 1H). 8. 48 (d. J=5. SHz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 453 (M*) 

Exarrple 174 

4-HvdraxvpherTvl 3-trifluoroxyphenvl ketone (Refer nee Example! 

4-Tri-n-butyttin-1-methoxymethytphenol (1.3 g) obtained in Example 22 and commercially available 4-(trrfluor- 
om6thoxy)benzoyl chlorobenzoyi chloride (674 mg) were cfissolved in chloroform (5 ml), commercially availat>le 
bis(triphenytphosphine)palladium(ll) chloride (8 mg) was added, and the admixture was refluxed overnight The reac- 
tion mixture was partitioned in the same manner as descrS>ed in Example 23, and the ether layer was dried with anhy- 
drous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting residue (2.0 g) was 
dissolved in tetrahydrofuran (4 ml), water (5 mQ and 6 N aqueous hydrochloric acid (15 ml) were added, and the admix- 
ture was refluxed for 8 hours. The reaction mixture was partitioned between water and chloroform, and the chloroform 
layer was dried with magnesium sulfate. After renrxsving the solvent by reduced-pressure distillation, the resulting resi- 
due was purified by column chromatography on silica gel eluting with hexane/ethyl acetate to obtain 2.1 g of the title 
compound. 

Mass spectrometry data (FD-MS. m/z) : 282 (M^ 
Example 175 

(4-Trlfluoronfiethoxyphenyl){ 4- [(6.7-dimethoxy-4-quinolyl)oxy]phenyl}methanone [284] 

4-HydrQxyphenyl 3-trifIuoroxyphenyl ketone (581 mg) obtained in Exarrple 117 arxi commercially availat)le 4- 
dimethylaminopyridine (277 mg) were added to xylene (20 ml), arxi the admixture was stirred at room temperature 
under argon. After 1 hour. 4-chloro-6.7-<Jimethaxyquinoline (460 mg) was added, arxi the admixture was refluxed with 
heat for 24 hours. The reaction mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and 
chloroform, and the chforoform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by 
reduced-pressure distillation, the resulting residue was purified by chromatography on silica gel eluting with hex- 
ane/ethyl acetate and tiien with chloroform, followed by thin layer chromatography on silica gel eluting with chloro- 
form/ethyl acetate (5/1). to obtain 470 mg of thetitie compound (yield: 49%). 

^H-NMR (CDCI3. 500MHz) : 5 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 66 (d, J=4. 5Hz. 1 H). 7. 28 (d. J=8. 5Hz. 2H). 7. 35 (d. 
J=8. 7Hz. 2H). 7. 46 (s. 1H). 7. 47 (s. 1H). 7. 89 (d. J=8. 5Hz, 2H), 7. 92 (d. J=9. 2Hz. 2H), 8. S9 (d. J=4. SHz. 1H) 
Mass spectrometry data (FD-MS. nrVz) : 469 (M^) 

Example 176 

4-MethoxvphenYl 4-iodop henyl ketone (Reference Example) 

To commercially availat^le nitromethane (10 ml) were added commercially available anisole (1 .08 g). commercially 
available 4Hodobenzoyl chloride (2.67 g) arxi comnnerdally availatile ytt^ium(lll) trifluorometfianesutfonate (620 mg). 
and the admixture was stirred at 60 ''C overnight The reaction mixture was partitioned between water and chloroform, 
and the chloroform layer was then dried with anhydrous magnesium sulfate. After removing the solvent by reduced- 
pressure distillation, the resulting residue was purified t>y column chromatography on silica gel eluting with hexane/ethyl 
acetate to obtain 722 mg of the title conrpound (yield: 21%). 

Mass spectrometry data (FD-MS, m/z) : 338 (M*) 

Example 177 

4-HvdrcxvDhenvl 4-iodophenvl ketone (Reference Example) 

4-Methoxyphenyl 4-iodopheny1 ketone (722 mg) ot>tained in Exanple 119 was dissolved in dichloromethane (20 
mO> a solution of 1.0 M boron tritxomide in dichloromethane (9 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature overnight. The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
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removed by reduced-pressure cGstillation. The resulting residue was purified by column chromatography on silica gel 
eluting with hexane/e%l acetate to obtain 360 mg of the title compound (yield: 55%), 

^H-NMR (DMSO-de. SOOMHz) : 6 6. 89 (d, J=8. 6H2, 2H), 7. 44 (d. J=8. 5Hz, 2H), 7. 65 (d. J==8. 6Hz, 2H). 7. 92 (d. 
5 J=8. 5Hz. 2H), 10. 47 (s. 1 H) 

Mass spectrometry data (FAB-MS, m/z) : 325 (M^+1) 

£xarTple178 

10 ^4^(6J-P^methQxy-4•<^»inQlyl)Qxy]phenyl}(4^Qdophfflyl)methanQn 

Under argon, 4-hydroxyphenyl 4-jodophenyl ketone (380 mg) obtained in Example 120 and 4-dimethylaminopyrid' 
ine (1 58 mg) were added to xylene (1 1 ml), and the admixture was stirred at room tenperatura After 2 hours, 4-chloro- 
6.7-dimethoxyquinoline (262 mg) was added, and the admixture was refluxed with heat cvemight. The reaction mixture 
15 was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chloroform layer was 
then dried with anhydrous magnesium sulfate. After removing the solvent by reduced-pressure distillation, the resulting 
residue was purified by chromatography on silica gel eluting with hexane/ethyl acetate and then with chloroform/ethyl 
acetate, followed by thin layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1). to obtain 459 mg 
of the title compound (yield: 77%). 

20 

^H-NMR (CDCI3. SOOMHz) : 5 4. 03 (s. 3H). 4. 07 (s. 3H). 6. 66 (d. J=4. 9Hz. 1H). 7. 27 (d. J=7. 6H2. 2H). 7. 46 (s. 
1 H). 7. 47 (s, 1 H). 7. 54 (d. J=8. 6Hz, 2H). 7. 88 (d. J=7. 9Hz, 2H). 7. 90 (d, J=8. 6Hz. 2H). 8. 58 (d. J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 51 1 (M*) 

25 Example 179 

4-MethoxvDhenvl 4-bronfx»henvl ketone (Reference Example) 

To commercially available nitromethane (10 ml) were added commercially availat^le anisole (1 .08 g). commercially 
30 availat>le 4-bromobenzoyl chloride (2.20 g) and commercially availat)le ytterbium(tll) trifluoromethanesulfonate (620 
mg), and the admixture was stirred at 60 cvemight. The reaction mixture was partitioned between water arxi chk>ro- 
form. and the chloroform layer was then dried with anhydrous magnesium suHata After renrxsving the solvent by 
reduced-pressure donation, the resulting residue was purified by column chromatography on silica gel eluting with 
hexane/ethyl acetate to obtain 1 .65 g of the titie compound (yieki: 57%). 

35 

^H-NMR (CDCI3. 500MHz) : 6 3. 89 (s, 3H), 6. 97 (d, J=8. 6Hz, 2H). 7. 62 (d, J=1 . 8Hz, 2H), 7. 62 (d, J=1 . 8H2. 2H). 
7. 80 (d. J=9. 2Hz. 2H) 

Mass spectrometry data (FD-MS, m/z) : 290 (M+), 292 (M++2) 

40 Example 180 

4-Hvdroxyphenvl 4-bromophenyl ketone (Reference Example) 

4-Methoxyphenyl 4-bromopheny1 ketone (1.65 g) obtained in Example 122 was dissolved in dichloromethane (20 
45 mO» a solution of 1 .0 M boron trit>romide in dichloromethane (23 ml) was added while cooled in ice, and the admixture 
was stirred at room temperature overnight The reaction mixture was then poured into ice water and partitioned 
between water and chloroform. The chloroform layer was dried with anhydrous magnesium sulfate and the solvent was 
removed by reduced-pressure distillation. The resulting residue was purified by column chromatography on silk^a gel 
eluting with hexane/ethyl acetate to obtain 1 .34 g of the title compound (yiekJ: 85%). 

50 

^H-NMR (DMSOde. SOOMHz) : 6 6. 90 (d, J=8. 5Hz, 2H), 7. 61 (d, J=8. SHz. 2H), 7. 66 (d. J=8. 6Hz, 2H). 7. 74 (d, 
J=8. SHz, 2H). 10. 46 (brs, 1H) 

Mass spectrometry data (FD-MS, m/z) : 276 (M*), 278 (M*+2) 

55 
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Example 181 

{4 ^(6J-Dimethoxv-4Kiuindyl)oxy]phenv1K44)rDnx)DherTynmethaTO^ [2861 

5 Under argon, 4-hydroxyphenyl 4-brom(^henyl ketone (1.182 g) obtained in Example 123 and 4-dimethylaminopy- 
rldine (573 mg) were added to xylene (37 ml), and the admixture was stirred at room temperatura After 30 minutes, 4- 
chloro-6.7-dimettiQxyquinoline (954 mg) was added, arxi the admixture was refluxed with heat overnight The reaction 
mixture was partitioned between saturated aqueous sodium hydrogen cartx>nate and chloroform, and the chloroform 
layer was then dried with anhydrous magnesium sulfate. After renxsving the solvent by reduced-pressure distillation, the 

10 resulting residue was purified first by chromatography on silica gel eluting with chloroform/ethyl acetate arxi then by thin 
layer chromatography on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 1.574 g of the title compound 
(yield: 79%). 

^H-NMR (CDOa, 500MH2) : 6 4. 05 (s, 3H), 4. 06 (s, 3H), 6. 66 (d, J=4. 9Hz, 1 H), 7. 27 (d. J=8. 6H2, 2H), 7. 46 (s, 
IS 1 H), 7. 47 (8. 1 H), 7. 65 (d, J=7. 9H2, 2H), 7. 70 (d, J=8. 5Hz. 2H), 7. 90 (d. J=8. 6Hz, 2H), 8. 58 (d, J=5. 5Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 463 (M*). 465 (M*+2) 

Example 182 

20 f44(67-Dinriethoxy-4K^uinoM)oxvlDhenvlir4-fN-methylDiDerazinolt>henvf1methanone 12871 

Under argon, 4-hydraxypheny1 4-t}romophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available N-methylpiperazine (61 mg), sodium t-butoxide (67 mg), bis (triphenylphosphine)palla- 
dium(ll) chloride (7 mg) were further added, and the admixture was stirred at 100 C fa 17 hours. The reaction mixture 
25 was partitioned between brine and chloroform, and the chloroform layer was then dried with anhydrous nnagnesium sul- 
fate. After removing the solvent by reduced-pressure distillation, the resulting residue was purified by ttiin layer chroma- 
tography on silica gel eluting with chloroformAnetiianol (10/1) to obtain 53 nig of the titie conpound (yield: 22%). 

^H-NMR (CDCI3, 500MHz) : 6 2. 37 (s. 3H). 2. 58 (t. J-5. 5Hz, 4H), 3. 41 (t. J=5. 5Hz. 4H). 4. 04 (s, 3H), 4. 06 (s, 
30 3H), 6. 63 (d, J=4. 9Hz, 1H), 6. 92 (d. J=9. 2Hz, 2H), 7. 25 (d. J=8. 5Hz. 2H). 7. 45 (s, 1H). 7. 51 (s, 1H), 7. 81 (d, 
J=8. 5Hz, 2H), 7. 87 (d, J=8. 6Hz. 2H), 8. 56 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M+) 

Example 183 

35 

{4-f(6.7-Dinfiethoxv-4-quinoM)oxy]phenyl}[4-nrK)rpholinophenyl]nfiethanon 

Under argon, 4-hydrQxyphenyl 4-bronrx>pheny1 ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available morpholine (52 mg), sodium t-butaxide (67 mg), bis (triphenytphosphine)palladium(ll) 
40 chloride (7 mg) were further added, and the admixture was stirred at 100 ^'C overnight. The reaction mixture was parti- 
tioned between brine arvJ chloroform, and the chloroform layer ms then dried with anhydrous magnesium sulfate. After 
removing the solvent tjy reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
on silica gel eluting with chlorofornVethyl acetate (5/1) to obtain 32 mg of the titie conpound (yield: 14%). 

45 ^H-NMR (CDCI3, 500MHz) : 6 3. 34 (t J=4. 9Hz, 4H), 3. 88 (t, J=4. 9Hz, 4H), 4. 04 (s, 3H), 4. 07 (s. 3H). 6. 64 (d, 
J=5. 5Hz, 1H). 6. 92 (d. J=9. 2Hz, 2H), 7. 26 (d. J=7. 3Hz. 2H). 7. 83 (d. J=9. 2Hz. 2H). 7. 87 (d. J=8. 5H2, 2H), 8. 
56 (d. J=:5. 5Hz, 1H), 7. 49 (s, 1H). 7. 51 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 470 (M*) 

50 Example 184 

{4-f(6.7-Dinfiethoxy-4<juinolvl)oxylphenyl)r4^rolidinophenyflmettianone[^^ 

Under argon, 4-hydraxyphenyl 4-kxomophenyl ketone (232 mg) obtained in Example 123 was added to toluene (5 
55 ml), and commercially available pyrrolidine (43 mg), sodium t-butoxide (67 nig), bis (triphenytphosphine)palladium(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 100 ^^C overnight. The reaction mixture was parti- 
tioned between brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
removing the solvent tiy reduced-pressure distillation, the resulting residue was purified by thin layer chromatography 
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on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 45 nig of the title compound (yield: 20%). 

^H-NMR (CDCI3. 5OOMH2) : 6 2. 05-2. 08 (m. 4H). 3. 38-3. 41 (m. 4H). 4. 04 (s, 3H). 4. 06 (6. 3H). 6. 57 (d, J=9. 
2Hz, 2H), 6. 62 (d. J=4. 9Hz. 1H). 7. 24 (d, J=8. 6Hz, 2H), 7. 45 (s. 1H). 7. 52 (s. 1H), 7. 82 (d. J=9. 2Hz, 2H), 7. 84 
5 (d, J=8. 5Hz. 2H). 8. 55 (d. J=4. 9Hz. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 454 (M+) 

Example 185 

10 f4^(67-Dimethoxv^-QuinQlvltoxvlDh6nvlU4-DiDerk1inQohenvnmethanQne[^^ 

Under argon, 4-hydrQ)cyphenyl 4-bromophenyt ketone (232 mg) obtained in Example 123 was added to toluene (5 
ml), and commercially available piperidine (51 mg). sodium t-butoxide (67 mg), bis (triphenylphosphine)pa]ladium(ll) 
chloride (7 mg) were further added, and the admixture was stirred at 1 00 ''C cvemight. The reaction mixture w^ parti- 
15 tioned t>etween brine and chloroform, and the chloroform layer was then dried with anhydrous magnesium sulfate. After 
renx3ving the solvent by reduced-pressure distillation, the resulting residue was purified thin layer chromatography 
on silica gel eluting with chloroform/ethyl acetate (5/1) to obtain 75 mg of the titie compound (yield: 32%). 

^H-NMR (CDCI3, 500MHz) : 5 1. 68 (bre, 6H), 3. 38-3. 39 (m. 4H), 4. 04 (s. 3H), 4. 06 (s, 3H), 6. 63 (d, J=4. 9Hz, 
20 1 H). 6. 89 (d, J=8. 6Hz, 2H). 7. 25 (d, J=8. 5Hz, 2H), 7. 45 (s, 1 H), 7. 52 (s. 1 H), 7. 80 (d, J=9. 2Hz, 2H). 7. 86 (d, 
J=8. 6Hz, 2H), 8. 56 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 468 (M*) 

Example 186 

25 

N-( 2-Methoxy-4-biphenyl )-N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyl ) oxy] phenyl ) urea [ 222 ] 

30 

6,7-Dimethoxy-4-(4naminophenoxy)quirx>line (52 mg) was si^ended in toluene (5 ml), after the addition of triethyl- 
amine (1 ml), triphosgene (52 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-MethQxy'4- 
bq3henylamine (103 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 13 minutes. 
35 After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, arxi the resulting residue was purified by column chromatography on silica gel eluting 
witti chloroform/acetone (10/1) to obtain 89 mg of the titie compound (yield: 98%). 

40 ^H-NMR (COaa. 500MHz) : 8 3. 67 (s. 3H), 4. 00 (s. 3H), 4. 04 (s, 3H), 6. 44 (d. J=5. 5Hz, 1H), 6. 86 (d, J=8. 5Hz, 
1H), 7. 10 (d, J=8. 6Hz, 2H), 7. 21-7. 37 (m, 4H), 7. 43 (s, 1H), 7. 53-7. 59 (m. 5H). 7. 79 (s, 1H). 8. 41 (s. 1H). 8. 
48 (d, J=4. 9Hz, 1H), a 53 (d. J=2. 4Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 521 (M^) 

45 Example 187 

N-( 2, 6-Diisopropylphenyl )-N' -{4-C ( 6, 7-diinethoxy-4- 
quinolyl)oxy] phenyl }urea [223] 

50 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was suspended in toluene (5 ml), after the addition of triethyl- 
amine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 8 minutes. 2.6-Diisopropy- 
55 laniline (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 5 minutes. After the 
addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with etfiyl acetate, arxf the 
organic layer was tiien washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by 
reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel elutir^ with 
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chloroform/acetone (10/1) to obtain 69 mg of the title compound (yield: 76%). 

^H-NMR (CDCI3. 500MHz) : 6 1. 26 (m. 12H), 3. 39 (m. 2H). 4. 03 (s, 3H), 4. 04 (s. 3H). 6. 09 (brs. 1H), 6. 28 (bre. 
1 H), 6. 42 (d, J=5. 5H2, 1 H), 7. 08 (d, J^. 5Hz, 2H), 7. 26 (m, 1 H), 7. 29-7. 40 (m. 5H). 7. 53 (s, 1 H), 8. 46 (d. J=4. 
9Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 499 (M*) 
Example 188 

N-( 2-Chloro-4-nitrophenyl )"N ' -{4 - [ ( 6, 7-dimethoxy-4- 
quinolyPoxy] phenyl) urea [224] 



6J-Dimethoxy-4-(4naminophenoxy)qulnoline (104 mg) was dissolved in toluene (10 mQ witti heat. 2-chloro-4-nitro- 
phenyt isocyanate (150 mg) was added, and the admixture was refluxed with heat for 10 minutes. The separated crys- 
tals were filtered and then washed with toluene to obtain 172 mg of the title compound (yield: 100%). 

^H-NMR (DMSOKle. 500MHz) : 8 3. 94 (s, 3H). 3. 95 (s. 3H). 6. 46 (d, J=5. SHz, 1 H). 7. 24 (d. J=9. 2Hz. 2H). 7. 38 
(S, 1H). 7. 51 (S. 1H). 7. 62 (d. J=8. 6Hz. 2H). 8. 23 (m, 1H). 8. 35 (m. 1H), 8. 46 (d. J=5. 5Hz. 1H). 8. 57 (m. 1H). 
8. 84 (brs. 1 H). 9. 85 (brs. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 494 (M+). 496 (M++2) 
Example 189 

M"( 3-Chloro-2-methoxyphenyl )-N' -(4-[ ( 6, 7-dimethoxy-4- 
qulnolyl)oxy]phenyl}urea [225] 



6.7-Dlmethoxy-4-(4-aminophenoxy)quinoline (58 mg) was dissolved In toluene (5 ml) with heat. 3-chloro-2-methox- 
yphenyl isocyanate (0.1 mf) was added, and the admixture was refluxed with heat for 22 minutes. The resulting residue 
was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 75 mg of the title 
compound (yield: 80%). 

^H-NMR (CDOa. 500MHz) : 6 3. 73 (s, 3H). 4. 02 (s, 3H). 4. 05 (s. 3H). 6. 47 (d. J=5. SHz. 1H), 7. 01-7. 06 (m. 
2H). 7. 15 (d. J=8. 5Hz. 2H). 7. 43 (s. 1H), 7. 52 (d, J=9. 2Hz. 2H). 7. 57 (s. 1H), 7. 81 (s. 1H). 8. 16-8. 19 (m. 2H). 
8.50(d. J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 479 (M+). 481 (M*+2) 
Exarrple 190 

N-( 2-ChlorQ-6-methylphenyl ) -N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [226] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 wq) was dissolved in toluene (5 ml) with heat, 2-chloro-6-methyl- 
phenyl Isocyanate (0.1 ml) was added, and the admixture was refluxed with heat for 1 7 minutes. Tlie separated crystals 
were f Otered and then washed with toluene to obtain 61 mg of the title compound (yield: 74%). 

^H-NMR (DMSOde. 500MH2) : 5 2. 28 (s. 3H). 3. 94 (s. 3H). 3. 94 (s. 3H). 6. 43 (d. J=4. 9Hz. 1H). 7. 18 (d. J=9. 
2Hz. 2H). 7. 20-7. 36 (m. 3H), 7. 38 (s. 1H), 7. 52 (s. 1H). 7. 59 (d, J=9. 2Hz. 2H). 7. 98 (s. 1H). 8. 45 (d. J=5. 5Hz. 
1H). 9.03(5. 1H) 

Mass spectrometry data (FD-MS. m/z) : 463 (M+). 465 (M++2) 



86 



EP0860433A1 

Exanple 191 



N-(3-Chloro-6-methoxyphenyl )-N' -(4-C( 6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl} urea [227] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 3-chloro-6-nYethox- 
ypheny! ^ocyanate (111 mg) was added, and the admixture was ref luxed with heat for 29 minutes. The resulting resi- 
due was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 84 mg of the 
title compound (yield: 100%). 

^ H-NMR (COa^, 500MH2) : 6 3. 60 (s. 3H). 3. 99 (s. 3H), 4. 05 (s, 3H). 6. 46 (d. J=4. 9Hz, 1 H), 6. 69 (d. J=8. 5Hz. 
1H). 6. 90 (m. 1H), 7. 11 (d. J=9. 2H2, 2H). 7. 42 (s. 1H), 7. 53 (d, J=8. 5Hz. 2H). 7. 58 (s. 1H). 7. 82 (s. 1H). 8. 32 
(m. 1H), 8. 48 (d, J=5. 5Hz. 1H), 8. 52 (s, 1H) 
Mass spectrometry data (FD-I^S. m/z) : 479 (M*). 481 (r^*+2) 

Example 192 

N-( 4-Chloro-3-nitrophenyl )-N'-{4"[(6, 7"dimethoxy-4- 
quinolyl )oxy] phenyl} urea [228] 



6,7-Dimethoxy-4-(4-aminophenoxy)quirK)line (52 nr>g) was dissolved in toluene (5 ml) with heat, 4-chbro-3-nitroph- 
enyl isocyanate (224 mg) was added, arxJ the admixture was refluxed with heat for 8 minutes. The separated crystals 
were fDtered and then washed with toluene to obtain 125 mg of the title compound (yield: 75%). 

^H-Nf^R (DMSO-dg. 500MHz) : 6 3. 93 (s. 3H), 3. 95 (s. 3H). 6. 46 (d. J=4. 9H2. 1H), 7. 21 (d. J=8. 5Hz, 2H). 7. 38 
(s. 1H). 7. 51 (s, 1H), 7. 60 (d, J=8. 5H2. 2H). 7. 65 (s, 1H). 7. 67 (s, 1H), 8. 31 (s, 1H), 8. 46 (d, J=4. 9Hz, 1H). 9. 
01(S. 1H). 9. 27 (s. 1H) 

Mass spectrometry data (FD-MS. m/z) : 463 (M*). 465 (M*+2) 
Example 193 

N-(2,4-Dichlorophenyl)-N'-{4-[(6, 7 - d i me t hoxy - 4 - 
quinolyl )oxy] phenyl} urea [229] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved in toluene (5 ml) with heat 2,4-dichlorophenyl 
isocyanate (115 mg) was added, and the admixture was reltuxed with heat for 20 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 74 mg of the title compound (yield: 85%). 

^ H-NMR (DMSO-de. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H). 6. 45 (d. J=4. 9Hz, 1H). 7. 22 (d, J=8. 6Hz. 2H), 7. 39 
(s. 1 H). 7. 40 (m. 1 H). 7. 51 (s. 1 H). 7. 59 (d. J^. 2Hz. 2H). 7. 62 (m, 1H). 8. 21 (d. J=9. 2Hz. 1 H). 8. 40 (s. 1 H). 8. 
46 (d. J=5. 5Hz. 1H). 9. 56 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M*) 
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Exanrple 194 

N - ( 2 , 6-Dichlorophenyl )-N'-{4-[(6, 7-di methoxy-4- 



quinolyl )oxy]phenyl)urea [230] 



6 J-Dimethoxy-4-(4-arninophenQxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 2.6<li(^lorophenyl 
isocyanate (125 mg) was added, and the admixture was ref luxed with heat for 12 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 81 mg of the title compound (yield: 96%). 

^H-NMR (DMSOkIs. 500MHz) : 6 3. 94 (s, 3H), 3. 94 (s. 3H), 6. 43 (d, J=5. 5Hz, 1H), 7. 14« 7. 20 (m. 2H), 7. 32 
(dd. J=7. 9. 7. 9Hz. 1 H). 7. 38 (s. 1 H). 7. 51 -1. 54 (m. 3H), 7. 60 (d. J=9. 2Hz. 2H). 8. 23 (s. 1 H), 8. 45 (d, J=5. 5Hz, 
1H),9.09(s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 483 (M^) 
Example 195 

N-{4- [ ( 6, 7-dlinethoxy-4-quinolyl)oxy]phenyl}-N' - [l-( 1- 
naphthyl) ethyl 3 urea [231] 



6,7-Dimethoxy-4-(4naminophenQxy)quinoline (54 mg) was dissolved In toluene (5 ml) with heat, 1-{1-naphthyl)ethyl 
isocyanate (0.05 ml) was added, arvJ the admixture was refluxed with heat for 100 minutes^ The resulting residue was 
purified t>y column chromatography on silica gel eluting with chlorofomVacetone (1 0/1) to obtain 65 mg of the title com- 
pound (yield: 72%). 

^H-NMR (DMSO-de, 500MHz) : 6 1. 55 (d, J=6. 7Hz, 3H), 3. 93 (s. 3H), 3. 94 (s, 3H), 4. 62 (m, 1H), 6. 39 (d. J=4. 
9Hz, 1H), 6. 79 (s, 1H), 7. 11 (d. J=9. 2Hz, 2H), 7. 36 (s, 1H). 7. 49- 7. 58 (m, 7H), 7. 83 (m, 1H), 7. 94 (m, 1H), 8. 
1 7 (m. 1 H), 8. 42 (d. J=5. 5Hz, 1 H), 8. 52 (s. 1H) 
Mass spectrometry data (FD-MS, nVz) : 493 (M^) 

Example 196 

N-(2-n-Butylphenyl)-N'-(4-[(6,7-dimethoxy->4- 
quinolyl)oxy] phenyl} urea [232] 



6.7-Dimethoxy-4-(4-amtnophenoxy)quinoline (119 mg) was suspended in toluene (12 ml), after the addition of tri- 
ethylantine (2.4 ml), triphosgene (133 mg) was added, and the adrr^xture was refluxed with heat tor 2 minutes. 2-n- 
Butylphenylamine (0. 1 3 ml) was added to the reaction mixture, and the adn^xture was refluxed with heat for 1 0 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brine and dried with anhydrous sodium suHate. The solvent was removed 
by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (4/1) to obtain 1 30 mg of the title compound (yield: 69%). 

^H-NMR (DMSOde. 500MHz) : 5 0. 92 (t. J=7. 5Hz, 3H). 1. 32-1. 40 (m. 2H), 1. 50-^1. 57 (m, 2H). 2. 59 (t J=8. 
9Hz. 2H). 3- 93 (s, 3H), 3. 94 (s, 3H). 6. 44 (d. J=4. 9Hz. 1H). 6. 96- 7. 02 (m. 1H), 7. 12-7. 17 (m. 2H), 7. 19 (d. 
J=:8. 9Hz. 2H). 7. 51 (s. 1H), 7. 58 (s, 1H). 7. 59 (d, J=8. 5Hz. 2H). 7. 71-7. 75 (m, 1H). 7. 89 (s. 1H). 8. 46 (d. J=4. 
9Hz. 1H). 9.11 (S. IN) 

Mass spectrometry data (FD-MS. mfe) : 471 (M+) 
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Example 197 

N-(3-Ethoxycarbonylphenyl )-N ' -{4 - [ ( 6, 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [ 233 ] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (131 mg) was dissotved in toluene (10 nnl) with heat after the addition 
of trlethylamine (2 nr^, tripho&gene (213 mg) was added, and the admixture was refluxed with heat for 2 minutes. Ethyl 
10 3-aminobenzoate (0.1 mt) was added to the reaction mixture, and the admixture was refluxed with heat for 7 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine arxl dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, arxi the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofbrm/acetone (10/1) to obtain 214 mg of the title compound (yield: 100%). 

IS . 

^H-NMR (CDCIs. 500MHz) : 8 1 . 36 (t, J=7. 3Hz. 3H), 4. 02 (s, 3H). 4. 05 (s, 3H). 4. 36 (q, J=7. 3Hz. 2H), 6. 45 (d. 
J=5. 5Hz. 1H), 7. 13 (d, J=9. 2Hz. 2H). 7. 38-'7. 45 (m, 4H). 7. 48 (d, J=9. 2Hz. 2H). 7. 56 (s. 1H), 7. 75 (d. J=7. 
3Hz. 1H), 7. 80 (d, J=7. 9Hz, 1H), 7. 90 (s. 1H), 8. 48 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS. mfz) : 487 (M+) 

20 

Exanple 198 

N - ( 2 , 3-Dichlorophenyl )-N'-{4-[(6, 7 -dime1:hoxy-4 - 
25 quinolyPoxy] phenyl )urea [234] 



6,7-Dimethoxy-4-(4'aminophenoxy)quinoline (52 mg) was dissotved in toluene (5 ml) with heat 2.3-dichlorophenyl 
30 isocyanate (0.05 ml) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was 
purified by column chromatography on silica gel eluting with chloroform^acetone (10/1) to obtain 84 mg of the title com- 
pound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 00 (s. 3H). 4. 05 (s. 3H). 6. 45 (d, J=5. 5Hz. 1H). 7. 11- 7. 17 (m. 4H). 7. 41 (s. 
35 1 H). 7. 53 (d. J=9. 2Hz. 2H). 7. 57 (s. 1 H), 7. 91 (s. 1 H). 8. 22 (d. J=8. 5Hz. 1 H). 8. 48 (d. J=5. 5Hz. 1 H). 9. 1 2 (s. 1 H) 
Mass spectrometry data (FD-MS. m/z) : 483 (M+) 

Example 199 

N-( 2, 4-Dichlorophenyl )-N'-(4-[(6, 7 - d imet hoxy- 4 - 
quinolyl)oxy] phenyl }urea [235] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (58 mg) was dissolved in toluene (5 ml) with heat 2,4-dichtorophenyl 
isocyanate (93 mg) was added, and the admixture was relluxed with heat for 20 minutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 69 mg of the title com- 
pound (yield: 73%). 

^H-NMR (CDCI3, 500MHz) : 6 4. 04 (s. 3H). 4. 06 (s. 3H), 6. 47 (d. J=4. 9Hz. 1 H). 6. 98 (dd. J=2. 4. 8. 5Hz. 1H). 7. 
19 (d. J=8. 5Hz. 2H), 7. 25 (s. 1H). 7. 29 (s. 1H), 7. 39 (s, 1H), 7. 43 (s. 1H). 7. 52 (d. J=8. 5Hz. 2H). 7. 56 (s. 1H). 
8. 40 (d. J=2. 4Hz. 1H). 8. 50 (d. J=4. 9Hz, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M^) 
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Example 200 

N - ( 3 , 4-DichlorQphenyl ) -N ' -(4- [ ( 6 , 7-dimethoxy-4- 



quinolyPoxy] phenyl) urea [236] 



67-Dimettx>xy-4-(4naminophenoxy)quinoline (51 mg) was dissolved in toluene (5 ai) with heat 3,4-dichlorophenyl 
10 Isocyanate (102 mg) was added, and the adnnixture was refiuxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 71 nng of the title compound (yield: 84%). 

^H-NMR (DMSOde. SOOMHz) : 5 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 44 (d. J=4. 9Hz. 1H). 7. 14- 7. 24 (m, 2H). 7. 34 
(m, 1H). 7. 38 (s. 1H), 7. 50-7. 52 (m. 2H). 7. 59 (d. J=9. 2Hz. 2H), 7. 88 (s. 1H), 8. 46 (d. J=4. 9Hz, 1H), 8. 92 (s. 
IS 1H);9-00(s, 1H) 

Mass spectrometry data (FD-MS, m/z) : 483 (M*) 

Example 201 

^ N - ( 3 , S-Dichlorophenyl ) -N ' -{4- [ ( 6, 7 -dimethoxy-4- 

q^inolyl ) oxy ] phenyl } urea [ 237 ] 



25 

6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (53 mg) was dissolved In toluene (5 ml) with heat, 3,&<Jichlorophenyl 
isocyanate (76 mg) was added, and the admixture was refiuxed with heat for 8 minutes. The separated crystals were 
filtered and then washed with toluene to obtain 75 mg of the title compound (yield: 87%). 

30 ^H-NMR (DMSO-d6» 500MHz) : 5 3. 93 (s. 3H), 3. 94 (s, 3H), 6. 44 (d, J=4. 9Hz, 1H), 7. 15 (s. 1H), 7. 20 (d, J=9. 
2Hz. 2H), 7. 38 (s, 1 H), 7. 51 (s, 1 H). 7. 54 (s, 1 H), 7. 54 (s, 1 H). 7. 59 (d. J=9. 2Hz. 2H). 8. 46 (d, J=4. 9Hz, 1 H). 
9. 00 (brs, 1H), 9. 07 (brs, 1H) 
Mass spectrometry data (FD-MS, m/z) : 483 (M^) 

35 Example 202 

N-(4-Chloro-2-nitrophenyl )-N' "{4-[ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy] phenyl} urea [238] 

40 

6,7-Dtmethoxy-4-(4-aminophenoxy)quinoline (123 mg) was dissolved in toluene (12 rrd) with heat 4-chloro-2-nitro- 
phenyl isocyanate (172 mg) was added, and the adnvxture was refiuxed with heat for 1 4 minutes. The separated crys- 
45 tals were filtered and then washed with toluene to obtain 174 mg of the title compound (yield: 85%). 

1 H-NMR (DMSOdfi, 500MHz) : S 3. 94 (s, 3H), 3. 95 (s. 3H). 6. 46 (d, J=4. 9Hz, 1 H). 7. 23 (d, J=7. 3Hz, 2H), 7. 39 
(S, 1H), 7. 51 (S. 1H), 7. 62 (d. J=7. 3Hz, 2H), 7. 79 (d. J=9. 2Hz, 1H), 8. 14 (s. 1H), 8. 35 (d. J=9. 2Hz. 1H), 8. 46 
(d. J=5. 5Hz, 1H), 9. 62 (s, 1H), 10. 0 (s, 1H) 
50 Mass spectrometry data (FD-MS. m/z) : 494 (M*), 496 (M++2) 
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Example 203 

. N-( 2-Amino-4-chlorophenyl )-N' -{4- [ ( 6, 7-diinethoxy-4-' 
quinolyl )oxy] phenyl) urea [239] 



N-(4-Chloro-2-nitrophenyl)-N'-{44(67Kitmethoxy-4-quirx)lyl)oxy]p^^ (158 mg) was dissolved in chloro- 
form/imethanolMater (10ml/70ml^mf). sodium thiosulfate (1.01 g) was added, and the admixture was stirred at 60 ''C 
10 for 37 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with 
brine and dried with anhydrous sodium sutfata The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
33 mg of the title conrpound (yield: 22%). 

15 ^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H). 5. 09 (brs, 2H). 6. 43 (d. J=4. 9Hz. 1 H), 6. 57 (m, 1H), 
6. 78 (d, J:=2. 4Hz. 1H). 7. 17 (d, J=9. 2Hz. 2H), 7. 34 (d. J=8. 6Hz. 1H). 7. 38 (s. 1H), 7. 51 (s. 1H), 7. 57 (d, J=8. 
5Hz. 2H), 7. 77 (s, 1H), 8. 45 (d. J=4. 9Hz, 1 H). 8. 89 (s, 1 H) 

Example 204 

20 

N - {4 - [ ( 6 , 7 -dimethoxy- 4 -quinolyl )oxy] phenyl }"N ' - ( 2- 
pyridinecarbonyl )urea [240] 

25 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (75 mg) was dissolved in toluene (7 ml) with heat, after the addition 
of triethylanune (1.4 ml), triphosgene (201 mg) was added, and tiie admixture was relluxed with heat for 1 rninut& 2- 
Pyridinecaftx>xamide (1 02 mg) was added to the reaction mixture, and the admixture was r^luxed with heat for 3 hours. 
30 After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine arxj dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillatbn. and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofornVacetone (10/1) to obtain 86 mg of the titie compound (yield: 77%). 

35 ^ H-mn (CDCI3, 500MHz) : 6 4. 06 (s, 3H). 4. 06 (s. 3H). 6. 49 (d. J==4. 9H2. 1 H). 7. 20 (d, J=9. 2Hz. 2H). 7. 43 (m. 
1H), 7. 57 (s, 1H), 7. 59 (m, 1H), 7. 71 (d, J=9. 2Hz. 2H). 7. 97 (m. 1H), 8. 28 (d, J=7. 9Hz. 1H), 8. 50 (brs. 1H), 8. 
68 (d, J=4. 9Hz. 1H), 10. 1 (brs, 1H). 10. 7 (brs, 1H) 
Mass spectrometry data (FD-MS. nVz) : 444 (M^) 

40 Example 205 

N-(3-ChlQro-4, 6-dimethoxyphenyl)-N' -(4-[ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl }urea [241] 

45 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (54 mg) was dissolved in toluene (5 ml) with heat, 3-chloro-4.6- 
dimethoxyphenyl isocyanate (76 mg) was added, and the admixture was ref luxed with heat for 1 8 minutes. The reaction 
50 solution was purified by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 93 mg of 
the titie compound (yield: 100%). 

^H-NMR (CDCI3, 500MHz) : 5 3. 76 (S. 3H), 3. 87 (s. 3H), 4. 02 (s, 3H). 4. 05 (S, 3H), 6. 46 (d, J=5. 5Hz, 1H), 6. 49 
(S, 1H). 7. 13 (d. J=8. 5Hz. 2H). 7. 20 (s, 1H). 7. 42 (s. 1H), 7. 50 (d, J=8. 5Hz, 2H), 7. 57 (s. 1H). 7. 59 (s, 1H), 8. 
55 12 (s, 1 H), 8. 48 (d. J=5. 5Hz. 1 H) 

Mass spectrometry data (FD-MS, nVz) : 509 (M*). 51 1 (M*+2) 
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Example 206 

N-( 4-Chloro-2-methylphenyl )-N' -(4- [ (6, 7-dimethoxy-4- 



quinolyl )oxy] phenyl} urea [242] 



6.7-Dim6thoxy-4-(4-aminophenoxy)quinoline (55 mg) was d^solved in toluene (5 ml) with heat, 4-chloro-2-m6thyl- 
phenyl isocyanate (90 mg) was added, and the admixture was ref luxed with heat for 26 minutes. The separated crystals 
were filtered and then washed with toluene to otTtain 69 mg of the title compound (yield: 80%). 

^H-NMR (DMSOdg. SOOMHz) : 5 2. 26 (s. 3H). 3. 94 (s. 3H), 3. 94 (s. 3H). 6. 44 (m. 1H), 7. 18^7. 20 (m. 3H), 7. 
25 (s. 1H), 7.38 (s, 1H), 7. 51 (s, 1H). 7. 59(d, J=9. 2Hz, 2H), 7.87 (m,1H). 7.99 (s, 1H),8.45(m. 1H), 9. 15 (s, 
1H) 

Mass spectrometry data (FD-MS. m/z) : 436 (M*), 465 (MV2) 
Exanrple 207 

N- ( 2-Chloro-3 -methylphenyl ) -N ' -{ 4- [ ( 6 , 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [ 243 ] 



67-Dimethoxy-4-(4namincphenoxy)quinolrne (52 vng) was dissolved in toluene (5 ml) with heat. 2-chloro-3-methy1- 
phenyl isocyanate (0.2 mQ was added, and the admixture was refluxed with heat I6r12 minutes. The reaction solution 
was purified by column chromatography on silica gel eluting with chlorofbmn/acetone (10/1) to obtain 30 mg of the title 
compound (yield: 37%). 

^H-NMR (CDCI3. SOOMHz) : 5 2. 28 (s. 3H). 4. 00 (s. 3H). 4. 03 (s. 3H). 6. 41 (d. J=4. 9Hz, 1H). 7. 09^7. 15 (m. 
4H), 7. 37 (s, 1 H). 7. 39 (S, 1 H). 7. 42 (d. J-8. 5Hz. 2H). 7. 55 (s, 1 H), 7. 61 (s. 1 H). 7. 72 (s. 1 H). 8. 44 (d, J=5. 5Hz, 
1H). ' 
Mass spectrometry cteta (FD-MS. m/z) : 463 (M+). 465 (M^+S) 

Exannple 208 

N-( 3-Amino-4-chlorophenyl )-N'-(4-[(6, 7-diinethoxy-4- 
quinolyl ) oxy] phenyl} urea [244] 



N-(4-ChlorD-3-nitrophenyl)-N44-I(6.7-dimethoxy-4-quinolyl)oxy]phenyl}urea (100 mg) was dissolved in chloro- 
form/methanolMater (5ml/15ml/3ml), sodium thiosulfate (358 mg) was added. arKi the admixture was stirred at 60 ''C 
for 20 minutes. The reaction mixture was extracted 2 times with chloroform, and the organic layer was then washed with 
brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pressure distillation, and the 
resulting residue was purified by column cfvomatography on silica gel eluting with chloroform/acetone (10/1) to obtain 
39 mg of the title compound (yield: 41%). 

^ H-NMR (DMSOdfi. SOOMHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H). 5. 30 (brs. 1H). 6. 45 (d. J=5. 5Hz. 1 H). 6. 64 (m. 1 H). 
7. 02 (m, 1 H), 7. 06 (d, J=8. 6Hz, 1 H), 7. 20 (d. J=9. 2Hz. 2H). 7. 39 (s, 1 H), 7. 52 (s, 1 H). 7. 57 (d. J=8. 6Hz, 2H). 
8- 47 (d. J=4. 9Hz. 1 H). 8. 56 (s, 1 H), 8. 73 (s, 1 H) 
Mass spectrometry data (FD-MS, nVz) : 465 (M^+l) 
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Example 209 

N-(3"Methoxypropyl)-N'-{4-[(6,7--dimethoxy-4- 
quinolyl)oxy]phenyl)urea [245] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved in toluene (5 nrtl) with heat, after the addition 
of triethylamine (1 nnl), trtphosgene (54 mg) was added, and the admixture was reftuxed with heat for 2 minutes. 3-Meth- 
Qxyprop/lamine (0.05 mi) was added to the reaction mixture, and the admixture w^ refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suHate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified k>y column chromatography on silica gel eluting 
with chforofbrm/acetone (10/1) to obtain 51 mg of the title compound (yield: 72%). 

^H-NMR (CDCI3, 500MHz) : 6 1. 82 (m, 2H), 3. 31 (s, 3H), 3. 39 (m, 2H). 3. 50 (t, J=4. SHz, 2H), 4. 03 (s, 3H), 4. 
04 (s. 3H), 5. 65 (brs. 1 H). 6. 44 (d. J=4. 9Hz, 1 H). 7. 10 (d, J=8. 7Hz. 2H), 7. 41 ~7. 55 (m, 4H), 7. 55 (s. 1 H), 8. 46 
(d, J=5. 5Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 41 1 (M^) 
Example 210 

N-(2-Methoxyethyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl )oxy] phenyl} urea [246] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trietfiylamine (1 ml), triphosgene (54 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3-Meth- 
oxyethylanmne (0.05 ml) was added to the reaction mixture, and the admixture was r^luxed with heat for 8 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillatfonl and the resulting residue was purified by column chromatography on silica gel eluting 
witii chloroform/acetone (io/l) to obtain 63 mg of the titie compound (yield: 91%). 

^H-NMR (CDCI3. 500MHz) : 6 3. 36 (s, 3H), 3. 36-3. 53 (m, 4H), 4. 03 (s, 3H), 4. 03 (s, 3H). 5. 81 (brs. 1 H). 6. 43 
(d. J=5. 5Hz. 1H), 7. 87 (d, J=8. 5Hz, 2H), 7. 40 (s, 1H), 7. 45 (d, J=9. 2Hz. 2H). 7. 55 (s, 1H), 7. 92 (s. 1H), 8. 45 
(d. J=4. 9Hz, 1H) 

Mass spectrometry data (FAB-MS. m/z) : 398 (M^+l) 
Example 21 1 

N-{4- [ ( 6, 7-Dlmethoxy-4-quinolyl )oxy] phenyl )-N' -( 2- 
pyridylmethyl ) urea [247] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mi) with heat, after the addition 
of triethylamine (1 ml), triphosgene (54 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Pyri- 
dylmethylamine (0.05 ml) was added to the reaction mixture, arxi the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ettryl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and ttie resulting residue was purified column chromatography on silica gel eluting 
with chforoform/acetone (10/1) to obtain 76 mg of the titie compound (yield: 100%). 

^H-NMR (CDCI3. 500MHz) : 6 4. 00 (s. 3H). 4. 01 (s, 3H). 4. 58 (d, J=5. 5Hz. 2H). 6. 39 (d. J=5. 5Hz. 1H). 6. 66 (m. 
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1 H). 7. 05 (d, J=9. 2Hz. 2H). 7. 18 (m, 1 H). 7. 34 (d, J=7. 9Hz. 1 H). 7. 39 (s. 1 H). 7. 45 (d, J=9. 2H2, 2H). 7. 54 (s, 
1 H). 7. 66 (m, 1 H), 8. 40 (brs, 1 H). 8. 43 (d. J=5. 5Hz. 1 H), 8. 47 (d, J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS, m/z) : 430 (M*) 

5 ExarTple212 

N- [ ( 4--tert-Butylphenyl )methyl] -N' -{4- [ ( 6 , 7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [ 248 ] 

10 

6,7-Dimethoxy-4-(4-aminophenoxy)quirK>line (50 mg) was d'^sotved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed wnth heat for 2 minutes. (4-tert- 
15 Butylphenyl)methylannine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 1 2 
minutes. After the addition of aqueous sodium hydrogen cartx}nate, the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium suKate. The solvent 
was removed by reducedi>ressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 23 mg of the titie compound (yield: 28%). 

20 

^H-NMR (CDCi3. 500MH2) : 6 3. 99 (s, 3H). 4. 01 (s, 3H), 4. 38 (d, J=5. 5Hz, 1H). 5. 81 (brs. 1H), 6. 38 (d, J=4. 
9Hz, 1H), 7. 02 (d. J=9. 2Hz. 2H). 7. 20^7. 40 (m, 7H), 7. 52 (s, 1H). 7. 64 (s, 1H). 8. 40 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS. m/z) : 485 (M^) 

25 Example 213 

N-(4- [ ( 6, 7-Dimethoxy-4-quinolyl)oxy]phenyl}-N' -(3- 
pyridylmethyl) urea [249] 

30 

6,7-Dimethoxy-4-(4-amirYophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (56 mg) was added, and the admixture was refluxed with heat for 2 minutes. 3-Pyri- 
35 dylmethylamine (0.05 ml) was added to the reaction mixture, and ttie admixture was refluxed with heat for 1 2 minutes. 
After the addition of aqueous sodium hydrogen carbonate, the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium suKate. The solvent was renxyved 
by reduced-pressure distillation, and the resulting residue was purified by colurrYi chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 71 mg of the titie compound (yield: 93%). 

40 

^H-NMR (DMSOde. 500MHz) : 6 3. 93 (s. 3H). 3. 94 (s, 3H). 4. 34 (d. J=5. 5Hz. 2H). 6. 40 (d, J=4. 9Hz. 1H). 6. 72 
(t. J=6. 1 Hz. 1 H). 7. 1 2 (d. J=9. 2Hz. 2H). 7. 35 (m. 1 H), 7. 37 (s, 1 H), 7. 50 (s. 1 H). 7. 53 (d, J=9. 2Hz. 2H). 7. 72 
(d. J=7. 9Hz. 1 H). 8. 43^8. 46 (m, 2H). 8. 53 (s, 1 H), 8. 73 (s, 1 H) 
Mass spectrometry data (FD-MS, wfz) : 430 (M*) 

45 

Example 214 

N-{4- [ ( 6 , 7-Dimethoxy-4-quinolyl )oxy] phenyl) -N ' - ( 4- 
50 pyridylmethyl) urea [250] 

6,7-Dimeth6xy-4-(4-aminophenoxy)quirK>line (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
55 of triethylamine (1 ml), triphosgene (53 mg) was added, and the admixture was refluxed with heat for 2 minutes. 4-Pyri- 
dylmethylamine (0.05 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 12 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and tfie organic layer was then washed witii brine and dried with anhydrous sodium sulfate. The solvent was removed 
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by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 40 mg of the title compound (yield: 54%). 

^H-Nh/IR (CDCI3, 500MHz) : 5 4. 01 (s, 3H), 4. 03 (s. 3H), 4. 43 (d. J=5. SHz. 2H), 5. 97 (m. 1H), 6. 40 (d. J=5. 5Hz. 
1H). 7. 08 (d. J=9. 2Hz. 2H). 7. 20 (d. J=5. 5H2. 2H). 7. 38 (s. 1H). 7. 42 (d, J=8. 6Hz, 2H), 7. 54 (s. 1H). 7. 81 (s. 
1H). 8. 42 (d. J=5. 5Hz. 1H), 8. 49 (d, J=6. 1Hz. 2H) 
Mass spectrometry data (FD-MS. m/z) : 430 (M^) 

Example 215 

N-{4"[ ( 6, 7-Dimethoxy-4-quinolyl )oxy]phenyl}-N' - [ ( 4- 
dimethyl aminophenyl) methyl] urea [251] 



6,7-DimethQxy-4-(4-aminophenoxy)quinoline (51 mg) was dissolved In toluene (5 ml) with heat, after the addition 
of trieth/lamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 2 minutes. (4- 
DimethylaminophenyQmetfiylamine (104 mg) was added to the reaction mixture, and the admixture was refluxed with 
20 heat for 12 minutes. After the addition of aqueous sodium hydrogen cartx>nate, the reactbn mixture was extracted 2 
times with ethyl acetate, arxi the organic layer was then washed with brine and dried with anhydrous sodium sulfate. 
The solvent was renrxTved by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorofornVacetone (10/1) to obtain 12 mg of the title compound (yield: 15%). 

25 ^H-NMR (DMSO-dg. 500MHz) : 6 2. 87 (s, 6H), 3. 93 (s. 3H), 3. 94 (s, 3H). 4. 18 (d. J=5. 5Hz. 2H), 6. 40'-6. 43 (m. 
2H). 6. 70 (d. J=9. 2Hz, 2H), 7. 13 (d, J=8. 6Hz. 2H), 7. 14 (d. J=8. 6Hz, 2H), 7. 37 (s, 1H), 7. 51 (s. 1H), 7. 52 (d. 
J=9. 2Hz, 2H), 8. 44 (d. J=4. 9Hz. 1H), 8. 57 (s. 1H) 
Mass spectrometry data (FD-MS. m/z) : 472 (M*) 

30 Example 216 

N-{4-[ ( 6, 7-Dlmethoxy-4-quinolyl)oxy]phenyl}-N' "( 3, 5- 
dinitrophenyl ) urea [252] 

35 



6,7-Dimethoxy-4-(4-aminophenQxy)quinoline (54 mg) was dissolved in toluene (5 ml) vvith heat, 3,&dinitrophenyl 
isocyanate (81 mg) was added, and the admixture was refluxed with heat for 20 minutes. The reaction solution was puri- 
40 fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 53 mg of the title com- 
pound (yield: 57%). 

^H-NMR (DMSO^, 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H), 6. 46 (d. J=4. 9Hz. 1H), 7. 24 (d. J=9. 2Hz, 2H). 7. 39 
(S. 1H). 7. 51 (S. 1H). 7. 64 (d. J=8. 5Hz, 2H), 8. 42 (s, 1H), 8. 47 (d. J=:4. 9Hz, 1H). 8. 77 (s. 1H), 8. 77 (s. 1H), 9. 
45 21 (s, 1H).9. 73(S.1H) 

Mass spectrometry data (FD-MS. nVz) : 506 (M^-i-1) 

Example 217 



N- ( Cyclohexyl ) - N ' - ( 4- [ ( 6 , 7 -dimethoxy-4 
quinolyl ) oxy ] phenyl } urea [253] 



6.7-Dimethoxy-4-(4-anmnophenoxy)quinoline (200 mg) was dissolved in toluene (5 ml) with heat, cydohexyl isocy- 
anate (340 mg) was added, and the admixture was stin-ed with heat at 80-90 ''C for 30 minutes. After the addition of 
water, the reaction mixture was extracted 2 times with ethyl acetate, and the organic layer was then washed with brine 
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and dried with anhydrois sodium sutfata The solvent was renx>ved by reduced-pressure distillation, and the resulting 
residue was purified by column chromatography on silica gel eluting with chlorofbmVacetone (10/1) to obtain 210 mg of 
the title compound (yiekJ: 74%). 

5 ^H-NMR (CDQa. 500MHz) : 6 1. 1 1-1. 22 (m. 2H), 1. 34-1. 46 (m. 2H). 1. 56-1. 66 (m. 2H). 1. 68-1. 78 (m. 2H), 

1. 96-2. 05 (m, 2H), 3. 64-3. 73 (m, 1H). 4. 05 (s, 6H). 4. 58 (d. J=7. 9H2, 1H). 6. 36 (s, 1H), 6. 46 (d. J=4. 9Hz, 
1 H), 7. 1 3 (d. J=8. 6hte, 2H). 7. 42 (d. J=8. 6Hz, 2H). 7. 42 (s. 1 H). 7. 56 (s. IH). 8. 48 (d. J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 421 (M+) 

70 Example 218 

N-(3,4-Difluorophenyl)-N'-(4-[(6, 7-dimethoxy-4- 
quinolyl)oxy] phenyl )urea [254] 

15 



6 J-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,4- 
20 Drfluoroanlline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with ethyl acetate, 
arxl the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was renxived 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 63 mg of the title compound (yield: 83%). 

25 

^H-NMR (CDCI3, 500MHz) : S 4. 03 (s, 3H), 4. 06 (s, 3H), 6. 45 (d, J=5. 5Hz. 1 H). 6. 96- 7. 02 (m. 1 H), 7. 02-7. 
10 (m, IH), 7. 1 1 (d, J=8. 5Hz, 2H), 7. 41-7. 45 (m. 2H). 7. 48 (d. J=8. 6Kb, 2H), 7. 58 (s, IH). 7. 72 (s, IH), 7. 74 
(S.1H), 8.44(d. J=5.5Hz, IH) 
Mass spectrometry data (FD-MS, m/z) : 451 (1^) 

30 

Example 219 

N-( 2, 4, 5-Trlf luorophenyl )-N* -(4-[ ( 6, 7-dimethoxy-4- 
35 quinoly 1 ) oxy ] phenyl ) urea [255] 



6,7-DimethQxy-4-(4-amlnophenoxy)quirx)line (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
40 of triethylamine (1 ml), triphosgene (55 mg) was added, and ttie admixture was refluxed with heat for 3 minutes. 2,4,5- 

Trifluoroanlline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 

Aher the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic layer was then washed with brine arxi dried with anhydrous sodium sulfate. The solvent was removed 

by reducedixessure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
45 with chloroform/acetone (10/1) to obtain 58 mg of the title compound (yield: 73%). 

^H-NMR (DMSO-ds, 500MHz) : 6 3. 94 (s, 3H). 3. 95 (s. 3H), 6. 45 (d. J=5. 5Hz, 1 H), 7. 24 (d, J=8. 6Hz, 2H), 7. 40 
(s. 1 H), 7. 52 (s, 1 H), 7. 59 (d, J=8. 6Hz. 2H). 7. 62-7. 70 (m. 1 H), 8. 1 7-8. 25 (m, 1 H), 8. 48 (d, J=4. 9Hz, 1 H), 8. 
76 (S, IH). 9.23(S. IH) 
50 Mass spectrometry data (FD-MS. nVz) : 469 (M+) 
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Exanple 220 

N-( 2, 4, 6-Trifluorophenyl)-N'-(4-[( 6,7-diInethoxy-4- 
q^inolyl)oxy]phe^yl}^rea [256] 



67-Dimethoxy-4-(4^aminophenQxy}c^inoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
10 of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,4,6- 

Trif tuoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 

After the addition of aqueous sodium hydrogen cartx}nate, the reaction mixture was extracted 2 times with ethyl acetate. 

and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 

by reduced-pressure distllatbn, and the resulting residue was purified by column chromatography on silica gel eluting 
75 with chlorofbrm/acetone (10/1) to obtain 37 mg of the title compound (yield: 47%). 

^H-NMR (DMSO-de, 500MHz) : 6 3. 94 (s. 3H). 3. 95 (s, 3H), 6. 43 (d, J=5. 5Hz, 1H). 7. 20 (d, J=8. 6Hz. 2H). 7. 29 
(t J=8. 6Hz. 2H), 7. 39 (s, 1H), 7. 52 (s, 1H). 7. 58 (d. J=8. 6Hz, 2H), 8. 07 (s, 1H), 8. 46 (d. J=5. SHz. 1H). 9. 14 
(S.1H) 

20 Mass spectrometry data (FD-MS, m/z) : 469 (M*) 
Example 221 

N-( 2, 3 , 4-Trif luorophenyl )-N' - (4- [ ( 6 , 7-dimethoxy-4- 

25 ■ • — — — i 

quinoly 1 ) oxy ] phenyl ) urea [ 257 ] 



30 6.7-Dimetfx>xy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 nf>g) was added, and the admixture was refluxed with heat for 3 minutes. 2.3.4- 
Triftuoroaniline (75 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
After ttie addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with etfiyl acetate, 
and the organic layer was then washed with brine arxi dried with anhydrous sodium sulfate. The solvent was removed 

35 by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofbmVacetone (10/1) to obtain 18 mg of tiie titie compound (yield: 23%). 

^H-NMR (DMSOdg. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H), 6. 44 (d. J=4. 9Hz, IN). 7. 23 (d. J=8. 6Hz, 2H). 7. 
25-7. 33 (m. 1 H). 7. 39 (s. 1 H), 7. 52 (s. 1 H). 7. 59 (d. J=8. 6Hz, 2H), 7. 85-7. 92 (m, 1 H), 8. 47 (d. J=5. 5Hz. 1 H). 
40 8.73(S, 1H).9.21 (S.1H) 

Mass spectrometry data (FD-MS. m/z) : 469 (M*) 

Example 222 

^ N-( 2, 5-Dimethoxyphenyl )-N ' -{4- [ ( 6, 7 -dimethoxy-4 - 

quinolyl )oxy ] phenyl }urea [ 258 ] 



so 

6.7-Dimethoxy-4-(4-aminophenoxy)c{uinoline (56 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of trietfiylamine (1 ml), triphosgene (66 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2.5- 
Dimetfioxyaniline (102 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with ethyl acetate. 
55 and the organic layer was then washed with k>rine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomrVacetone (10/1) to obtain 81 mg of the titie compound (yield: 90%). 
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^H-NMR (CDQa. SOOMHz) : 53. 68 (s. 3H). 3. 78 (s, 3H). 4. 02 (s. 3H), 4. 05 (s. 3H). 6. 46 (d. J=5. 5Hz. 1H), 6. 53 
(dd, J=3. 1. 8. 5H2. 1H). 6. 76 (d, J=9. 2Hz. 1H), 7. 13 (d. J=:9. 2H2, 2H). 7. 43 (s. 1H). 7. 52 (d, J=9. 2hte, 2H). 7. 
55 (S. 1 H), 7. 57 (s. 1 H). 7. 78 (s, 1 H). 7. 91 (d. J=3. 1 Hz. 1 H), 8. 49 (d, J=4. 9Hz, 1 H) 
Mass spectrometry data (FD-MS. m/z) : 475 (M*) 

Example 223 

N-( 3, 5-Dimethoxyphenyl )-N' -{4- [ ( 6 , 7 -dimethoxy-4- 
quinoly 1 ) oxy ] phenyl } urea [259] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinonne (53 mg) was dissolved In toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (101 mg) was added, and the admixture was refluxed with heat for 4 minutes. 3,5- 
Dtmethoxyaniline (62 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 3 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was renrxyved 
t>y reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica get eluting 
with chloroform/acetone (10/1) to obtain 85 mg of the titie compound (yield: 100%). 

^H-NMR (CDQa. SOOMHz) : 6 3. 73 (s, 6H), 4. 00 (s. 3H), 4. 03 (s. 3H). 6. 18 (s. 1H). 6. 42 (d. J=^. 5Hz. 1H). 6. 60 
(s. 1 H). 6. 60 (s. 1 H). 7. 09 (d. J=8. 6Hz. 2H). 7. 40 (s. 1 H), 7. 45 (d. J=8. 6Hz. 2H), 7, 56 (s. 1 H). 7. 68 (s, 1 H). 7. 
85 (s, 1H), 8. 45 (d. J=5. 5Hz. 1H) 
Mass spectrometry data (FD-MS, wfz) : 475 (M+) 

Example 224 

N- ( 2, 3-Dif luorophenyl ) -N ' -{4- [ ( 6 , 7-dimethoxy-4- 
quinolyl)oxy]phenyl}urea [260] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mQ. triphosgene (55 mg) was added, and the admixture was refluxed witti heat for 3 minutes. 2,3- 
Dif luoroaniline (51 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with etiiyl acetate, and 
the organic layer was then washed with brine arxJ dried with anhydrous sodium suHiate. The solvent was removed by 
reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/acetone (10/1) to obtain 60 mg of the titie compound (yield: 79%). 

^ H-NMR (DMSOde. SOOMHz) : 6 3. 94 (s. 3H). 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz. 1 H). 7. 02- 7. 08 (m. 1 H). 7. 1 1 ~7. 
19 (m. 1H). 7. 23 (d. J=9. 2Hz. 2H). 7. 39 (s. 1H). 7. 52 (s. 1H), 7. 59 (d, J=9. 2Hz. 2H). 7. 94-7. 99 (m. 1H). 8. 47 
(d. J=4. 9Hz. 1 H). 8. 78 (s. 1 H). 9. 25 (s. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 451 (M^) 

Example 225 

N-(3, 5-'Difluorophenyl)-N'-(4-[(6,7-dimethoxy-4- 
quinoly 1 ) oxy ] phenyl ) urea [261] 



6.7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 rri) with heat, after ttie addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3,5- 
Dif luoroaniline (66 mg) was added to the reaction mixture, and the admixture was r^luxed with heat for 20 minutes. 
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After the addrb'on of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with ethyl acetate, 
arxl the organic layer was then washed with brine arxJ dried with anhydrous sodium sutlate. The sotvent was removed 
t>y reduced-pressure distillation, and the resuHtng residue was purified by column chromatography on silica gel eluting 
with chtorofomVacetone (10/1) to obtain 49 mg of the title compound (yield: 64%). 

^ H-NMR (DMSOde. 500MHz) : 5 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d, J=4. 9Hz, 1 H), 6. 75- 6. 83 (m. 1 H). 7. 16--7. 
26 (m. 4H), 7. 39 (s. 1H). 7. 52 (s. 1H), 7. 59 (d. J=8. 6Hz. 2H). 8. 47 (d. J=4. 9Hz, 1H), 8. 99 (s. 1H). 9. 12 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 451 (M^) 

Example 226 

N-( 2, 3, 6-Trif luorophenyl)-N' -(4-[ ( 6, 7-dimethoxy-4- 
quinolyl )oxy] phenyl) urea [262] 



6 J-Dimethoxy-4-(4-aminophenoxy}qutnoltne (50 mg) was dissotved in toluene (5 ml) with heat, after the addition 
of triethytamine (1 ml), triphosgene (55 mg) was added, and the ^imixture was refluxed with heat lor 3 minutes. 2,3,6- 
trif luoroaniline (53 ml) was added to the reaction mixture, and the admixture was reiluxed with heat for 20 minutes. After 
the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture ms extracted 2 times with etfiyl acetate, and 
the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solverrt was renK>ved by 
reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting with 
chloroform/acetone (10/1) to obtain 30 mg of thetitie compound (yield: 38%). 

^ H-NMR pMSOde, 500MHz) : 5 3. 93 (s, 3H). 3. 94 (s. 3H). 6. 44 (d, J=5. 5Hz, 1H), 7. 15- 7. 25 (m. 3H). 7. 33-7. 
44 (m, 2H). 7. 52 (s. 1H). 7. 59 (d, J=8. 6Hz, 2H). 8. 41 (s. 1H). 8. 46 (d, J=4. 9Hz, 1H). 9. 18 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 469 (M^) 

Example 227 

N-(2,6-Difluorophenyl)-N'-{4-[(6, 7-dimethoxy-4 - 
quinolyl )oxy] phenyl) urea [263] 



6,7-Dimethoxy-4-(4naminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat. 2,6-dif luorophenyl 
isocyanate (104 wq) was ^ed, and the admixture was refluxed with heat for 30 minutes. The separated aystals were 
filtered and then washed with toluene to obtain 57 mg of tiie title compound (yield: 74%). 

^ H-NMR (DMSOde. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s, 3H), 6. 44 (d. J=4. 9Hz. 1 H), 7. 1 3- 7. 25 (m. 4H). 7. 28-7. 
38 (m. 1H), 7. 39 (s. 1H). 7. 52 (s, 1H). 7. 59 (d. J=9. 2Hz. 2H), 8. 15 (s, 1H), 8. 46 (d, J=5. 5Hz. 1H), 9. 09 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 451 (M*) 

Example 228 

N-( 2, 5-Bis( trif luoromethyl )phenyl] -N ' - {4- [ ( 6, 7-dimethoxy-4- 
quinolyl )oxy3 phenyl} urea [264] 



6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylanrtine (1 mf), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,5- 
Bis(triftuoromethyl)aniline (79 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen cartx)nate, the reaction mixture was extracted 2 times with 
ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
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was removed by reduced-pressure distillation, and the resulting residue was purified by colunm chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 30 mg of the title compound (yield: 32%). 

^H-NMR (DMSO-dfi. 500MHz) : 6 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 45 (d. J=4. 9Hz, 1 H), 7. 24 (d. J=9. 2Hz, 2H). 7. 40 
(S. 1H), 7. 52 (s, 1H). 7. 60^7. 66 (m. 3H). 7. 95 (d. J=7. 9Hz. 1H). 8. 38 (s, 1H). 8. 46-8. 52 (m, 2H). 9. 70 (s, 1H) 
Mass spectrometry data (FD-MS. m/z) : 551 (M*) 

Example 229 

N- ( 2 , 4 -Dime thoxy phenyl ) - N ' - ( 4 - [ ( 6., 7 -dimet hoxy- 4 - 
quinolyl )Qxy] phenyl} urea [265] 



6.7-Dimethoxy-4-(4-aminophenQxy)quinoline (51 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (72 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,4- 
Dimethoxyaniline (60 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen caftx)nate, the reaction mixture was extracted 2 times vinth ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomVacetone (10/1) to obtain 44 mg of the titie compourxJ (yield: 53%). 

^H-NMR (CDCI3, 500MHz) : 83. 74 (s. 3H), 3. 80 (s. 3H), 4. 03 (s, 3H), 4. 05 (s. 3H), 6. 44-6. 51 (m, 3H), 7. 06 (s, 
1 H), 7. 1 2 (d, J=9. 2Hz. 2H). 7. 43 (s. 1 H), 7. 49^7. 51 (m, 3H), 7. 57 (s, 1 H), 7. 86 (d, J=8. 6Hz, 1 H). 8. 48 (d. J=5. 
5Hz, 1H) 

Mass spectrometry data (FD-MS, m/z) : 475 (M*) 
Example 230 

N-( 2-Chlorophenyl )-N * -{4 - [ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl } urea [266] 

6,7-DimetfK>xy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 mQ with heat 2-chlorophenyl iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat for 30 nv'nutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 64 mg of the title 
compound (yield: 81%). 

^H-NMR (CDa3, 500MHz) : 6 4. 01 (s, 3H), 4. 05 (s, 3H). 6. 46 (d, J=4. 9Hz, 1 hi), 6. 98 (dd. J=7. 3. 7. 9Hz, 1 H), 7. 
14 (d, J=8. 6Hz. 2H). 7. 26 (dd, J=7. 3. 7. 9Hz. 1H), 7. 31 (d. J=7. 9Hz. 1H). 7. 43 (S. 1H). 7. 52 (d. J=9. 2Hz. 2H). 
7. 57 (s. 1H). 7. 57 (s. 1H). 8. 24 (d. J=7. 9Hz. 1H). 8. 37 (s. 1H). 8. 50 (d, J=5. 5Hz, 1H) 
Mass spectrometry data (FD-MS. m/z) : 449 (M*). 451 (M++2) 

Example 231 

N-(3-Chlorophenyl )-N' "(4-[ ( 6, 7-dimethoxy-4- 
quinolyl ) oxy] phenyl} urea [267] 

6,7-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat 2-chlorophenyl Iso- 
cyanate (0.05 ml) was added, and the admixture was refluxed with heat for 30 ntinutes. The reaction solution was puri- 
fied by column chromatography on silica gel eluting with chlorofornVacetone (10/1) to obtain 72 mg of the titie 
compound (yield: 93%). 
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^H-NMR (CDQa. 500MHz) : 8 3. 98 (s. 3H). 4. 03 (s, 3H). 6. 41 (d. J=4. 9Hz. 1H), 6. 99 (d. J=7. 9Hz, 1H), 7. 09 (d, 
J=8. 5Hz, 2H). 7. 16 (dd. J=7. 9Hz, 7. 9Hz. 1H). 7. 23 (d. J=8. 6Hz. 1H). 7. 38 (s, 1H). 7. 42^7. 44 (m, 3H). 7. 56 
(s, 1H), 8. 13 (S. 1H), 8. 14 (s, 1H), 8. 44 (d, J=5. 5H2, 1H) 
Mass spectrometry data (FD-MS. vnfz) : 449 (M^). 451 

5 

Example 232 

N-( 2, 3 -Dimethoxy phenyl )-N'-(4-[(6, 7 -dime thoxy- 4- 
quinolyl)oxy] phenyl) urea [268] 



67-Dimethoxy-4-(4-aminophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
15 of triethylamine (1 ml), triphosgene (74 mg) was added, and the admixture was refluxed with heat for 3 minutes. 2,3- 
Dimethoxyaniline (0.05 mf) was added to the reaction mixture, and the admixture was refluxed with heat for 1 1 minutes. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with ettryl acetate, 
arxi the orgaruc layer was then washed with brine arxi dried with anhydrous sodium sulfate. The solvent was renrtoved 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
20 with chloroform/acetone (10/1) to obtain 83 mg of the title compound (yield: 100%). 

^H-NMR (CDQa, 500MHz) : 6 3. 72 (s. 3H), 3. 84 (s, 3H). 4. 02 (s, 3H), 4. 05 (s, 3H), 6. 46 (d, J=5. 5Hz. 1 H). 6. 62 
(d, J=7. 9Hz, 1H). 7. 05 (dd, J=8. 5. 8. 5Hz, 1H), 7. 13 (d. J=9. 2H2, 2H), 7. 43 (s, 1H), 7. 54 (d. J=8. 6Hz, 2H), 7. 
58 (s, 1 H), 7. 85 (d. J=8. 6Hz. 1 H), 7. 88 (s, 1 H). 8. 27 (s, 1 H), 8. 50 (d, J=5. 5Hz, 1 H) 
25 Mass spectrometry data (FD-MS, m/z) : 475 (M^) 

Exanple233 

N-(4-Hydroxyphenyl)-N'-(4- [ (6,7-dimethoxy-4- 

■ 

quinoly 1 ) oxy ] phenyl ) urea [269] 



35 N-(4-BenzyloxyphenyI)-N'-{4-[(6,7-Dimethoxy-4-quinotyf)oxy]phenyl}urea (228 mg) was dissolved in N,N-dimethyl- 
formamide/ethyl acetate (15 mt/20 ml), after the addition of triethylamine (4 ml), 20% palladium hydroxide (1 . 18 g) was 
added, arxj the admixture was stirred at room temperature under hydrogen for 15 hours. The reaction mixture was fO- 
tered using Celite. after which tfie filtrate was concentrated, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chloroform/acetone (10/1) to okstain 188 mg of tfie title compound (yield: 100%). 

40 

^H-NMR (DMSO-de. 500MHz) : 6 3. 98 (s, 3H), 3. 99 (s, 3H), 6. 60 (d, J=5. 5Hz, 1H), 6. 68 (d. J=8. 6Hz. 2H). 7. 21 
(d, J=8. 5Hz, 2H), 7. 22 (d, J=:8. 5Hz, 2H), 7. 47 (s. 1H), 7. 60 (d, J=9. 2Hz. 2H). 7. 61 (s. 1H). 8. 58 (s, 1H), 8. 59 
(s, 1H), 8. 98 (s. 1H). 9- 03 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 431 (M++1) 

45 

Example 234 

N-(4-Acetoxyphenyl)-N'-{4-[(6,7-dimethoxy-4- 
50 quinolyppxy] phenyl }urea [270] 



N-(4-Hydroxyphenyl)-N*-{4-[(6.7-dimethoxy'4-quinolyl)oxy]phenyl}urea (47 mg) was dissolved in nwthylene cWo- 
55 ride (6 ml), after the addition of triethylamine (2 ml), acetic anhydride (0.5 ml) was added, and the admixture was stirred 
at room temperatur for 15 hours. After the addition of aqueous sodium hydrogen cartx)nate, th reaction mixture was 
extracted 2 times with ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium 
sulfate. The solvent was removed by reduced-pressure cfistillation, and the resulting residue was purified by column 
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chromatography on silica gel eluting with chloroform/acetone (10/1) to obtain 35 mg of the title compound (yield: 68%). 

^H-NMR (CDCI3. 500MHz) : 6 2. 31 (s. 3H). 4. 01 (s. 3H). 4. 04 (s, 3H). 6. 43 (d. J=5. 5Hz, 1H), 7. 01 (d, J=8. 6Hz. 
2H). 7. 1 1 (d, J=9. 2Hz, 2H), 7. 26 (brs, 1H). 7. 32 (d. J^. 2Hz. 2H). 7. 40 (s, 1H). 7. 45 (d, J=9. 2Hz, 1 H). 7. 56 (s, 
5 1H). 7. 56 (brs. 1H), 8. 46 (d. J=4. 9Hz, 1H) 

Mass spectrometry data (FD-MS» m/z) : 473 (M*) 

Example 235 

N-(3, 4, 5-Trimethoxyphenyl )-N' -{4-[ ( 6 , 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl ) urea [ 271 ] 



IS 

6,7-Dimethoxy-4-(4^mincphenoxy)quinollne (52 mg) was dissolved in toluene (5 ml) with heat after the addition 
of triethylamine (1 ml), tr^hosgene (66 mg) was added, and the admixture ms refluxed with heat for 2 minutes. 3,4,5- 
Trimethoxyaniiine (76 mg) was added to the reaction mixture, and the admixture was re^luxed with heat for 19 minutes. 
After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate. 
20 and the organic layer was then washed with brine arxi dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chloroform/acetone (10/1) to obtain 76 mg of the title compound (yield: 87%). 

^H-NMR (CDCI3, 500MHz) : 6 3. 81 (s, 6H), 3. 83 (s, 3H), 4. 02 (s. 3H), 4. 05 (s, 3H). 6. 44 (d, J=4. 9Hz, 1H), 6. 69 
25 (s. 2H), 7. 12 (d. J=9. 2Hz, 2H). 7. 41 (s. 1H). 7. 41 (brs, 1H), 7. 48 (d. J=8. 6Hz, 2H). 7. 57 (s. 1H). 7. 58 (s. 1H). 
8. 47 (d, J=4. 9Hz. 1H) 

Mass spectrometry data (FD-MS. m/z) : 505 (M^) 
Example 236 

30 

N - ( 2, 4-Dif luorophenyl ) -N ' -{4- [ ( 6, 7 -dimethoxy 4 - 
quinolyl) oxy] phenyl }urea [272] 

35 

6.7-DimetfK>xy-4-(4-aminophenoxy)c|Uinoline (100 mg) was dissolved in toluene (10 ml) with heat 2,4-difluorophe- 
nyl isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were ffltered and then washed with toluene to obtain 128 mg of the title compound (yield: 84%). 

40 

^H-NMR (DMSOde. 500MHz) : 8 3. 94 (s, 3H), 3. 95 (s, 3H). 6. 46 (d. J=4. 9Hz. 1H). 7. 03-- 7. 10 (m, 1H), 7. 22 
(d. J=9. 2Hz. 2H), 7. 28- 7. 35 (m. 1H). 7. 39 (s, 1H). 7. 52 (s. 1H). 7. 59 (d, J=9. 2Hz. 2H). 8. 05^. 12 (m. 1H). 8. 
47 (d. J=5. 5Hz, 1H). 8. 52 (s. 1 H). 9. 15 (s, 1H) 
Mass spectrometry data (FD-MS, nVz) : 451 (M*) 

45 

Example 237 

N-( 2, 5-Dif luorophenyl )-N'-(4-[(6, 7 -dlmethoxy- 4 - 
50 quinolyl) oxy] phenyl) urea [273] 



6.7-Dimethoxy-4-(4^minophenoxy)quinoline (100 mg) was dissolved in toluene (10 ml) with heat. 2.5-difluorophe- 
55 nyl isocyanate (120 ml) was added, and the admixture was refluxed with heat for 30 minutes. The separated crystals 
were filtered and then washed with toluene to obtain 132 mg of the title compound (yield: 87%). 

^H-NMR (DMSOde. 500MHz) : 5 3. 94 (s. 3H). 3. 95 (s. 3H), 6. 46 (d. J=5. 5Hz, 1H). 6. 80- 6. 87 (m. 1H). 7. 23 
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(d, J=9. 2Hz, 2H). 7. 27- 7. 33 (m. 1 H). 7. 40 (s. 1 H). 7. 52 (s, 1 H). 7. 59 (d, J=8. 6^te, 2H), 8. 03*a 08 (m. 1 H). 8. 
47 (d, J=5. 5hte. 1H). 8. 78 (s. 1H), 9. 27 (s, 1H) 
Wtess spectrometry data (FD-MS. vn/z) : 451 (M+) 

Example 238 

N-( 4-Amino-2-chlorophenyl)-N' -{4- [ ( 6, 7-dimethoxy-4- 
quinolyPoxy] phenyl) urea [274] 



N-(4-CWoro-3-rirtrophenyO-N444(6J<limethoxy-4-quirK)!yl)ox^ (150 mg) was dissolved in chloro- 

form/methanot^vater (10 ml/13 ml/3 ml), sodium thiosulfate (501 mg) was added, and the admixture was stirred at 60 
''C for 50 minutes. The reaction mixture was extracted 2 times with chbrotorm. and the organic layer was then washed 
with brine arxi dried with anhydrous sodium sulfate. The solvent was removed t>y reduced-pressure distillation, and the 
resulting residue was purified by column chromatography on silica gel eluting with chlorofbmft/acetone (10/1) to obtain 
48 mg of the title compound (yield: 34%). 

^H-NMR (DMSOdg. 500MHz) : 5 3. 94 (s, 3H), 3. 94 (s. 3H). 5. 14 (brs. 2H), 6. 43 (d, J=4. 9Hz. 1 H). 6. 51 (m, 1H). 
6. 65 (d, J==2. 5Hz. 1H). 7. 17 (d, J=9. 2Hz. 2H). 7. 38 (s, 1H). 7. 48 (d, J=8. 6Hz, 1H), 7. 51 (s. 1H), 7. 56 (d, J=8. 
5H2. 2H), 7. 83 (s, 1H). 8. 45 (d. J=5. 5Hz, 1H), 9. 10 (s. 1H) 
Mass spectrometry data (FD-MS, m/z) : 464 (M+). 466 (M++2) 

Example 239 

N-{4-[(6, 7-Dimethoxy-4-quinolyl )oxy] phenyl }"N ' - [2- 
ethoxycarbonylphenyl] urea [275] 



6.7-Dimethoxy-4-(4-aminophenQxy)quirx)line (100 mg) was dissolved In toluene (10 ml) with heat after the addition 
of trietfrylamine (1 ml), triphosgene (1 00 wq) was added, and the admixture was ref luxed with heat for 2 minutes. Ethyl- 
2-aminot>enzoate (84. mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 2 hours. 
After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 times with etfiyl acetate, 
arKi the organic layer was ttien washed with brine arxi dried with anhydrous sodium sulfate. The solvent was renfx>ved 
tsy reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofomVacetone (10/1) to obtain 86 mg of the titfe compound (yield: 52%). 

^H-NMR (DMSOde. 90MHz) : 6 1. 37 (t, J=7Hz, 3H). 3. 94 (s. 3H). 3. 94 (s. 3H), 4. 38 (q. J=7Hz, 2H). 6. 47 (d. 
J=5Hz, 1H). 7. 1-8. 1 (m, 9H). 8. 38 (d. J=9Hz, 1H), 8. 47 (d, J=5H2. 1H). 9. 92 (s. 1H), 10. 10 (s. 1H) 
Mass spectrometry data (FD-MS. nVz) : 487 (M+) 

Exarrple 240 

N- ( 2-Methylthiophenyl )-N'-(4-[(6, 7-dimethoxy-4- 
quinolyl)oxy]phenyl)urea [276] 



6.7-Dimethoxy-4-(4-anftinophenoxy)quinoline (131 mg) was dissolved in toluene (13 ml) witii heat after the addition 
of triethylamine (2.6 nrd), triphosgene (152 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2- 
MethyHhioaniiine (0.1 1 ml) was added to the reaction mixture, and the admixture was refluxed with heat for 10 minutes. 
After ttie addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with chloroform, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatograpfty on silica gel eluting 
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with chlorofomVacetone (4/1 ) to obtain 29 mg of the title compound (yield: 1 4%). 

^H-NMR (DMSOde. 500MHz) : 6 2. 50 (s. 3H). 4. 00 (s. 3H), 4. 00 (s, 3H), 6. 51 (d, J=5. 5Hz, 1H). 7. Oa-7. 15 (m. 
1H). 7. 25-7. 35 (m, 3H). 7. 45 (s. 1H), 7. 48 (d, J=7. 9Hz, 1H). 7. 58 (s, 1H), 7. 67 (d. J=8. 5Hz, 2H), 7. 99 (d. J=7. 
5 9Hz, 1 H), 8. 24 (s. 1 H). 8. 53 (d, J=5. 5Hz. 1 H), 9. 61 (s. 1 H) 

Mass spectrometry data (FD-MS. m/z) : 461 (M*) 

Example 241 

N-[3, 5"Bis(trif luoromethyl )phenyl]-N' -(4-[( 6, 7-dimethoxy-4- 
quinolyl ) oxy ] phenyl ) urea [ 277 ] 



75 

6,7-Dlmethoxy-4-(4-aminophenoxy)quinollne (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 mS), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3.5- 
Bis(trifluoromethyl)aniline (1 16 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 
minutes. After the addition of aqueous sodium hydrogen cartx>nate, the reaction mixture was extracted 2 times with 
20 ethyl acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent 
was removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on sil- 
ica gel eluting with chloroform/acetone (10/1) to obtain 54 n)g of the titie compound (yield: 58%). 

^ H-NMR (DMSCKIe. 500MHz) : 8 3. 93 (s. 3H). 3. 94 (s. 3H). 6. 45 (d, J=5. 5Hz. 1 H). 7. 23 (d, J=9. 2Hz. 2H). 7. 39 
25 (S, 1H), 7. 51 (d. J=9. 2Hz. 2H), 7. 62 (d, J=9. 2Hz. 2H). 7. 64 (s. 1H). 8. 15 (s. J=5. 5Hz. 2H). 9. 13 (s. 1H), 9. 43 
(s. 1H) 

Mass spectrometry data (FD-MS, m/z) : 551 (M^) 
Example 242 

30 

N-(3-Chloropropyl)-N'-{4-[(6,7-diinethoxy-4- 
quinolyl) oxy] phenyl }urea [278] 

35 

6,7-Dimethoxy-4-(4^aminophenoxy)quirx>line (50 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1ml), triphosgene (55 mg) was added, and the admixture was r^luxed witii heat for 3 minutes. 3-Chlo- 
ropropylaniline (66 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 20 minutes. 
40 After the addition of aqueous sodium hydrogen cartx)nate. the reaction mixture was extracted 2 times with ethyl acetate, 
and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed 
by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica gel eluting 
with chlorofonn/acetone (1 0/1) to obtain 26 mg of the title compourKl (yield: 37%). 

45 ^ H-NMR (DMSOdg. 500MHz) : 5 1. 87^1. 94 (m. 2H). 3. 20^3. 27 (m. 2H). 3. 69 (t J=6. 1Hz. 2H). 3. 93 (s. 3H). 
3. 94 (s, 3H). 6. 29 (t. J=6. 1 Hz. 1 H), 6. 41 (d. J=5, 5Hz. 1 H), 7. 14 (d. J=9. 2Hz, 2H). 7. 38 (s. 1 H). 7. 50^7. 55 (m. 
3H). 8. 46 (d, J:=4. 9Hz, 1H). 8. 61 (s. 1 H) 
Mass spectrometry data (FD-MS, m/z) : 415 (M*) 

50 Example 243 

N"{5 - [2- ( 4-f luoro )phenoxy] -pyridyl}-N ' -(4- [ ( 6, 7-djLinethoxy- 
4-quinolyl)oxy]phenyl)urea [279] 

55 



6,7-Dimethoxy-4-(4-aminophenoxy)quinolin (53 mg) was dissolved in toluene (5 ml) with heat, aft^* the addition 
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of triethylamine (1 ml), triphosgene (58 mg) was added, and the admixture was refluxed with heat for 4 minutes. 5- 
Amirto-2-(44luoro}phenoxypyridine (95 mg) was added to the reaction mixture, and the admixture was refluxed with 
heat for19 minutes. After the addition of aqueous sodium hydrogen cartx>nate. the reaction mixture was extracted 2 
times with ethyl acetate, an6 the organic layer was then washed with brine arxi dried with anhydrous sodium sulfate. 
5 The solvent was rerrmed by reduced-pressure distillation, and the resulting residue was purified by column chroma- 
tography on silica gel eluting with chlorofornVacetone (10/1) to obtain 74 mg of the title compound (yield: 79%). 

^H-NMR (DMSO^g. 500MHz) : 5 3. 94 (s, 3H). 3. 95 (s, 3H), 6. 44 (d. J=5. 5Hz, 1H), 7. 01 (d. J=8. 5Hz. 1H). 7. 
12-7. 24 (m. 6H), 7. 38 (s. 1H). 7. 51 (s. 1H), 7. 59 (d. J=9. 2Hz. 2H). 8. 01 (d. J=8. 6H2, 1H), 8. 19 (d, J=2. 4Hz, 
10 1H). 8. 46 (d, J=4. 9Hz. 1H). 8. 77 (s. 1H). 8. 89 (s, 1H) 
Mass spectrometry data (FD-MS, m/z) : 526 (M^) 

Exarrple 244 

N- {4- [ ( 6, 7-Dimethoxy-4-quinolyl )oxy] phenyl}-N' -( 3- 
dimethyl aminophenyl )urea [280] 

20 

6,7-Dimethoxy-4-(4^minophenoxy)quinoline (52 mg) was dissolved in toluene (5 ml) with heat, after the addition 
of triethylamine (1 ml), triphosgene (55 mg) was added, and the admixture was refluxed with heat for 3 minutes. 3- 
Dimethylaminoaniline (69 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 12 min- 
utes. After the addition of aqueous sodium hydrogen cartxsnate. the reaction mixture was extracted 2 times with ethyl 
25 acetate, and the organic layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was 
removed by reduced-pressure distillation, and the resulting residue was purified by column chromatography on silica 
gel eluting with chloroform/acetone (10/1) to obtain 72 mg of the title compound (yield: 89%). 

^H-NMR (CDQa. 500MHz) : 6 2. 92 (s. 6H). 4. 01 (s. 3H), 4. 03 (s. 3H). 6. 41 (d, J=4. 9Hz, 1H). 6. 48 (d. J=8. 6Hz. 
30 1H). 6. 56 (d. J=9. 2Hz, 1H). 6. 88 (s. 1H). 7. 08 (d. J=9. 2Hz. 2H). 7. 14 (dd, J=7. 9. 8. 5Hz, 1H), 7. 35 (s. IH). 7. 
41 (s. 1 H), 7. 45 (d. J=9. 2Hz. 2H). 7. 55 (s, 1 H). 7. 67 (s, 1 H). 8. 45 (d, J=4. 9Hz. 1 H) 
Mass spectrometry data (FD-MS. nVz) : 458 (M^) 

Example 245 

35 

N- ( 2 -Hydroxy phenyl )-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy] phenyl }urea [281] 

40 

6.7-Dimetfx)xy-4-(4-aminophenoxy)cpjinoline (1 05 mg) was dissolved in toluene (1 0 ml) with heat, after the addition 
of triethylamine (2 ml), triphosgene (118 mg) was added, and the admixture was refluxed with heat for 2 minutes. 2-Ami- 
nophenol C77 mg) was added to the reaction mixture, and the admixture was refluxed with heat for 10 ntinutes. After the 
45 addrtfon of aqueous sodium hydrogen cartxxiate. the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried witii anhydrous sodium sulfate. The solvent was renxTved by reduced-pres- 
sure distillation, and the resulting residue was washed with chlorofomn and filtered to obtain 86 mg of the titie compound 
(yield: 56%). 

50 ^H-NMR (DMSOdg. 500MHz) : 8 3. 94 (s. 3H), 3. 95 (s. 3H). 6. 45 (d, J=4. 9Kb. IH), 6. 73- 6. 88 (m. 3H), 7. 20 
(d, J=8. 6Hz, 2H), 7. 39 (s. IH), 7. 52 (s, IH). 7. 59 (d. J=8. 6Hz, 2H). 8. 03-8. 08 (m. IH), 8. 19 (s. 1 H). 8. 47 (d. 
J=5. 5Hz. 1H), 9. 46 (s, IH), 9. 95 (s. IH) 
Mass spectrometry data (FD-MS. m/z) : 431 (M+) 

55 



105 



EP0860433A1 

Example 246 

N-(3-Hydroxyphenyl)-N'-{4-[(6,7-dimethoxy-4- 
quinolyl)oxy3phenyl)urea [282] 



6 J-Dimethoxy-4-(4-arninophenQxy)quinoltne (1 15 mg) was dissolved in toluene (12 mJ) with heat, after the addition 
of triethyfamine (2 tri), triphosgene (113 mg) was added, and the admixture was ref luxed with heat for 2 minutes. 3-Ami- 
10 nophenol (73 mg) was added to the reaction mixture, and the admixture was ref luxed with heat for 1 0 minutes. After the 
addition of aqueous sodium hydrogen cartxxiate, the reaction mixture was extracted with chloroform, and the organic 
layer was then washed with brine and dried with anhydrous sodium sulfate. The solvent was removed by reduced-pres- 
sure distillation, and the resulting residue was washed with chloroform and filtered to obtain 95 mg of the titie compound 
(yield: 60%). 

15 

^ H-NMR (DMSOde. 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s. 3H), 6. 35^6. 42 (m, 1 H). 6. 44 (d, J=4. 9Hz, 1 H), 6. 77-^6. 
85 (m. 1H). 6. 98^7. 08 (m, 2H), 7. 20 (d, J=8. 6Kb, 2H), 7. 39 (s, 1H), 7. 52 (s. 1H), 7. 58 (d, J=8. 6Hz, 2H), 8. 47 
(d, J=4. 9Hz, 1H), 8. 57 (s, 1H), 8. 73 (s, 1H), 9. 31 (s. 1H) 
Mass spectrometry data (FD-MS, mfz) : 431 (M^ 

20 

Example 247 

N- ( 3-Hydroxycarbonylphenyl ) -N ' - {4- [ ( 6 , 7-dimethoxy-4- 
25 quinolyl)oxy 3 phenyl }urea [283] 



N-(3-EthoxycaTtx}nytphenyl)-N'-{4-[(6,7-dimethoxy-4K)uinolyl)oxy]phenyl}urea (190 mg) obtained in Example 197 
30 was dissolved in methanol (3 ml), 35% aqueous potassium hydroxide (5 ml) was added, and the admixture was stirred 
at room temperature for 30 minutes. After removing methanol by reduced-pressure distillation arxJ neutralizing using 
dilute hydrochloric acid, the separated crystals were filtered to obtain 67 mg of the tide compound (yield: 38%). 

^H-NMR (DMSO-de, 500MHz) : 6 3. 94 (s, 3H), 3. 95 (s, 3H), 6. 45 (d, J=5. 5Hz, 1H), 7. 20 (d, J=8. 6Hz, 2H), 7. 
35 38-7. 65 (m, 7H), 8. 13 (s, 1H). 8. 46 (d. J=4. 9Hz, 1H), 8. 88 (s. 1H). 8. 97 (s. 1H) 
Mass spectrometry data (FD-MS, nVz) : 459 (M+) 

Test Example 1 

40 As for phamnacological action of the compounds of the present invention, inhibition of PDGF receptor autophos- 
phorylation was studied using cultured rat mesangial cells wNch are kncwn to have the PDGF receptor. 

1 . CMltivatiQn Qf r^t m^sgngi^l pgllg 

45 Kidn^ were taken out from Wistar-Kyoto rats (purchased from Charles River Japan, Inc.), and the glomeruli were 
isolated by the sieving methiod (Nephron, 22, 454 (1978)). The glomeruli were cultured in RPM1 1640 medium (herein- 
after referred to as the medium) containing 10% fetal calf serum (hereinafter abbreviated to FCS) at 37 in an incu- 
bator in an atmosphere containing 5% cartx)n dioxide. The g]omeruli^<Jerived »jhesive cells were sutx:ultured several 
times to obtain mesangial cells. The mesangial cells subojltured more than 5 passages were used for the assay. 

50 

2. Evaluation of PDGF receptor autophosphorylation inhibition 

The mesangial cells were seeded in 24-well f lat-tx>ttom microtit^ plates and then cuttured in the medium contain- 
ing 10% FCS for 2 days. When the cells were grown to atx>ut 3x10^ cells per well, the niedium was chianged to the 
55 medium containing 0.5% FCS, the cultivation was contiruied for another 3 days, and then cell growth was arrested. The 
culture medium was removed, the adhered cells were washed with 500 fil of the mecfium, and 250 pi of the medium 
containing 0.1% bovine serum albumin (hereinafter abbreviated to BSA) was then added. A test drug cfissolved in 1 .38 
of dimethyl sulfoxide (hereinafter abbreviated to DMSO) was added to this cufture medium, and the admixture was 
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inct^ted at 37 ^'C for 1 hour. Recombinant hunian platelet-derived growth factor BB chain (herdnafter abbreviated to 
PDGF-BB) was dissolved in the medium containing 0.1% BSA. 25 p\ per well of the solution was added at final 50 
rigAnl, and the incubation was continued at 37 for 1 0 minutes. The medium was removed, the cells were washed with 
500 m1 of phosphate-buffered physiological saline (pH 7.4) (hereinafter abbreviated to PBS), and 50 pi of lysis buffer 
(Tris-txiffered physiological saline, pH 7.4. containing 1% Triton X100, 2 mM sodium orthobanadate. and 1 mM ethyl- 
en&diamine-tetraacetk; acid disodium (hereinafter abbreviated to EDTA) were added. The cells were allowed to stand 
at 4 ""C for 30 minutes for lysis, and the resulting solution was thoroughly admixed with an equal anfK>urrt of Tris-buffered 
physiological saline containing 1% sodium dodecyl sulfate (hereinafter at)breviated to SDS). An aTiquot (20 ^1) of the 
solution was subjected to SDS electrophoresis on 7.5% polyacrylamide gel. After the electrophoresis, proteins in the 
gel were electrically transferred to a PVDF filter, which was then subjected to Western blotting using monoclonal anti- 
bodies against phosphotyrosine. Bands of PDGF receptor (molecular weight: about 180 Kda) which were autophospho- 
rylated due to the addition of PDGF-BB were quantitated by a densitometer. Autophosphorytation rates for individual 
wells with drugs were calculated by setting measurements for PDGF receptor autophosphorytation in the wells without 
drugs In the presence and absence of PDGF-BB as 100% and 0%. respectively. 

PDGF receptor autophosphorytation inhit)rtion rates were obtained at a series of different concentrations of individ- 
ual test drugs, from which regression line formulas were determined to calculate PDGF receptor autophosphorytation 
50% inhibition concentrations (ICsqs) for the test drugs. 

The corrpounds of the present invention showed the PDGF receptor autophosphorytation 50% inhibrtion concen- 
trations (tCsoS) of less than 100 \iM. 

As for representative examples of preferred compound groups of the present invention, test results for PDGF 
receptor autophosphorytation 50% inhibition concentrations (ICsqS) in mesangial cells are shown in Table 2. 
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TABLE 2 



IC50 (yiM) for 
PDGF receptor 
autophosphorylation 



Compound No. 


inhibition 
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Test Example 2 

Effect on nephritis associated with mesanoial cell growth in rats 

Groips of 6 Wistar-Kyoto male rats (7 weeks okJ, purchased from Charles River Japan. Inc.) were used. OX-7 (pre- 
pared according to PathoL Int. 45, 409 (1995)), a nfX)noclonal antibody against anti-rat Thyl.l. was injected intrave- 
nously into the tails of rats at a dose of 1 .2 mg/kg to induce glomerulonephritis associated with mesangial cell growth 
and extracellular matrix accumulation. A test drug suspended in a vehicle, a 1% aqueous aemophor solution, was 
administered orally 2 times a day starting one day after an OX-7 injection for 8 consecutive days. On day 9. when path- 
ological changes in gtomeruli became markedly apparent, the rats were sacrificed and anatomized under anesthesia 
with ether, and left kidneys were taken out arxi fixed in formalin. The kklneys were embedded in paraffin and then sec- 
tioned thinly, and the sections were stained with a periocfic add-Schiffs reagent The 20 gk>meruli were arbitrarily 
selected for incfivkiual specimens thus prepared, and p>athological sclerotic changes were scored as follows: 

0: No pathological sclerotic changes were observed in glomeruli. 

1 : Pathological sclerotic changes were observed in less than 2S% of gk>meruli. 

2: Pathological sclerotic changes were observed in 25-50% of glomeruli. 

3: Pathological sclerotic changes were observed in 50-75% of glomeruli. 

4: Pathological sclerotic changes were observed in 75-100% of glomeruli. 

Average scores for sclerotic change of individual specimens were calculated to quantify the degree of glomerular 
sclerosis. Average scores of glomerular sclerosis for individual specimens of rat groups administered with the drug were 
conpared with those for control groups administered with the vehicle only to cakujiate glomerular sclerosis inhibition 
rates (%). The significance of differences was determined by the Dunnet method after testing homoscedasticrty accord- 
ing to the Bartlett method. 

Glomerular sclerosis inhibrtbn rates (%) for the compound number 32 are shown as follows: 



Dose 


Qomerular sclerosis 


Significance of differ- 




inhibition rate (%) 


ence 


10 mg/kg 


11.7 


p<0.05 


30 mg/kg 


10.2 


p<0.05 


100 mg/kg 


13.7 


p<0.01 



Rom the results above, it was shown that the compound nunrt>er 32 has an effect in inhibiting pathological sclerotic 
changes of glomeruli in nephrosis associated with mesangial cell growth. 

Test Example 3 

Antitumor activity 

1 . Antitumor effect of the compound number 43 against mouse leukemia cells (P388) 

The compound number 43 exhibited the following effect on prolonging survival of mk;e injected with tavnor cells. 

P388 cells (1x10^ cells), mouse leukemia cells obtained from ATCC, were inoculated intraperitoneally into CDF^ 
mice (obtained from Japan SLC, Inc.), and then the test corrpound was administered intraperitoneally for 9 consecutive 
days at the dose of 100 mg/kg. The drug-treated anirmis survived longer than control animals by 130%. 

g. Arrti t urpor e ffect of the compQund number 43 agair^ human glioma cells (GLQT) 

The compound number 43 exhibited an antitumor effect in the nude nmce human tunrx3r xenograft model, a rrxxiel 
whk:h reflects clinical effect as follows. 

Human glioma, GL07 (obtained from the Central Institute for Experimental Animals), was transplanted into nude 
mice. When the tumor had grown to a volume of about 100 mm^. the nude mice were divkied into several grotf^s of 4 
animals so as to equalize the average tumor volumes of each group. The test drug was administered orally to animals 
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in experimental groups 2 times a day for 1 4 consecutive days at 1 00 mg/kg. and the vehicle was administered to control 
animals. The tumor growth inhibition rate (TGIR. %) was calculated from the equation: TGIR= (1-Tx/Cx) x 100 . In 
which Cx Is the tumor volume in the control mice and Tx is the tumor volume In the drug-treated mice, on day X, when 
the initial tunK>r volume at the time treatment was commenced Is set 1 . During the test period of atx>ut 4 weeks, the 
5 maximum TGIR value was 76%. and thus an excellent antitumor effect was ok>served. 

From the results above, the compound number 43 was revealed to have an antitumor activity 

3. Antitumor effect of the comoouncte of the present invention aoainst human glioma (GLOT^ 

10 Each compounds exhibited an antitumor effect in the nude mice human tumor xenogroft model, a model which 
reflects clinical effect, as follows. 

Analogously to 2, human glioma cells, GL07 (obtained from the Central Institute for Experimental Animals), was 
transplanted into nude mice. When the tumor had grown to a volume of atx>ut 100 mm^, the nude mice were divided 
into several groups of 4 animals so as to equalize the average tumor volumes of each group. The test drug was admin- 

75 Istered orally to animals in experimental groups once a day for 9 consecutive days at 50 mg/kg, and the vehicle was 
administered to control animals. The tunrx)r growth inhibition rate (TGIR, %) was calculated from the equation: 
TGIR» (1-Tx/Cx) X 100 , in which Cx is the tumor volume In the control nr^ce and Tx Is the tumor volume In the drug- 
treated mice, on day X, when the initial tumor volume at the time treatment was commenced is set 1 . Results are shown 
in Table 3. 

20 



TABLE 3 



Compound No. 


Tumor growth inhibition 
rate (TGIR. %) 


(44) 


78 


(45) 


68 


(52) 


86 


(56) 


X. 


(57) 


64 


(58) 


57 


(59) 


82 


(165) 


70 


(168) 


56 


(173) 


54 


(190) 


50 


(191) 


50 


(194) 


59 


(225) 


58 


(227) 


78 


(229) 


81 


(235) 


78 


(236) 


84 


(237) 


74 


(242) 


62 


(244) 


73 


(254) 


85 


(255) 


86 
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TABLE 3 (continued) 



Compound No. 


Tumor growth inhibition 
rate (TGIR, %) 


(260) 


52 


(262) 


87 


(264) 


63 


(267) 


65 


(272) 


84 



4. Antitumor effect of compounds numbers 43 and 58 aoainst various tumor ceils 

75 In the same manner as desaibed in 2, various types of tumor ceils (obtained from the Central Institute for Experi- 
mental Animals) were transplanted into nude mice. When the tunrK>r had grown to a volume of atxxit 100 mm^, the ani- 
mals were allocated to several groups each consisting of 4 animals so as to equalize the average tumor volume of each 
group. Test drugs were administered intraperitoneally to animals in experimental groups once a day for 9 consecutive 
days at 100 mg/kg» and the vehicle was administered to control animals. The resulting tumor growth inhik>ition rates 

2o (TGIR) are shown in Table 4. 



TABLE 4 



Ceils 


Tumors 


Tumor growth inhibition rate 
(TGIR, %) 






(43) 


(58) 


COL-1 


colon 


68 


74 


St-4 


stomach 


78 


86 


L-27 


lung 


83 


36 



The results above revealed that the compounds of the present invention had antitunK>r effect on various types of 
35 tumors. 

Test Example 4 

Effect on cdlaqen-induced arthritis in mice 

AO 

9-1 0 male DBA/IJNCrj mice (9 weeks old, purchased from Charies River Japan, Inc.) were used. An ennulsion con- 
sisting of 5 mt of 0.3% bovine collagen type II (K-41, Collagen Gijyutsu-kenshukai, Japan). 15 mg of Mycobacterium 
tuberculosis H37Ra (obtained from Difco Labs.), 2.5 ml of physiological saline and 7.5 ml of Freund'g incomplete adju- 
vant (Difco Lat)s.) was prepared, and then injected subcutaneously at the base of the tail (0.1 nrrt/animal) 2 times at 3 
45 week intervals to induce arthrit^. A test drug suspended in a vehicle, physiological saline containing 10% each of cre- 
nrK)phor and DMSO, was adntinistered intraperitoneally for 16 consecutive days, beginning one day before the second 
injection of the emulsion. Swelling of four legs, character^c of the onset of arthritis, was investigated every day. 

Effect of the compound number 43 on the incidence (%) of coil^ennnduced arthritis is shown as follows: 



Dose 


Number of mice with 


Incidence (%) 




arthritis/total mice 




Vehicle only 


7/10 


70 


10mg/kg 


1/9 


11 


100 mg/kg 


0/10 


0 
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The resuhs shown above revealed that the compound number 43 SMppressed the incidence of collagen-induced 
arthritis. 

Possble Industrial Use 

SirK:e the compounds of the present invention have inhibitory activity on abnormal cell growth, more specifically 
PDGF receptor autophosphorylation inhit>itory activity, they are useful for treating numerous diseases such as leuke- 
mia, cancers, psoriasis, glomerulonephritis, organofitxosis, atherosderosis, restenosis after percutaneous coronary 
angioplasty or bypass surgery and articular rtieumatism. Therefore, the compourxis can benefit greatiy in treating 
humans arxi other animals which need these treatments. 



{wherein and R2 are each independentiy H. CrCs-alkyl. or R^ and R2 together form Ci-Cs-alkylene. and W is 
CHorN. 

(l)whenWisCH. 

(a) X is O or S. arvi Q is a phenyl group represented by fornula (IQ: 



Claims 



1 . Quinoline derivatives and quinazoline derivatives represented by the following formula (I): 




(I) 




(II) 



[wherein m is 1. 2 or 3. R3 is each indeperxiently CN. OH. halogen. C^-Cs-alkyl. Ci-C4-aIkaxy or C2-C4- 
acyO. 

a group represented t}y formula (III): 




(III) 



[wherein m is as defined as described atxsve, R3* is each independentiy OH. C^-Cs-alkyl. C^-C4-aIkoxy. 
arxj Y and Z are both or each independentiy N or CH]. 
or a group represented by formula (IV): 
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(R3")m 



(IV) 



[wherein m and R3' are as defined as described above, and R4 is H, Ci-Cs-alkyl or C2-C4-acyl], and 
(b) X is O, S or CH2, and Q is a groif) represented by formula (V): 



[wherein j and k are each independently 0 orl, R5 is each independently H or Ci-C4-aIkyl, A is CrCs- 
aikyl. Ci-Cs-alkenyl, cyclic (Cs-C-to) alkyi, Ci-C4-alkQxycartx)nyl, phenyl, naphthyl. furyl. thienyl, benzoyl, 
substituted benzoyl, C^-C4-acyl, or 5- or G-mennbered monocyclic or 9- or 10-membered bicydic heter- 
oaryl group having 1 or 2 nitrogen atoms and optionally having another hetero atom selected from the 
groip consisting of nitrogen, oxygen and sulfur atoms, these alkyI group, aryl group and heteroaryl group 
represented t>y A may have 1 to 5 substituents selected from the group consisting of CN, NO2, OH, NHg, 
halogen, C-i-Cs-alkyl. cyclic (C3-C-10) alkyI, Ci-C4-a!kDxy, Ci-C4-aIkaxycarbonyl. Ci-Cs-acyl, Ci-Cs-acy- 
iQxy, Ci-Qsnalkylenedioxy, Ci-C4-alkytamino, di-(Ci-C4-alkyl)amino, CO2H. CONh^, N-(CrC4- 
alkyQamido, N,NKJi-(Ci-C4-aIkyl)amido, C2-C4-alkytamido, trifluoromethyl, Ci-C4-alkylthio. phenyl, substi- 
tuted phenyl, phenoxy, substituted phenoxy, phenytthio, sut>stituted phenytthio, phenyl(Ci-C4-alkyO> sub- 
stituted phenyl(Ci-C4*alkyl), pyridyl, pyrazinyl, pyrlmidinyl, pyridazinyl, pyrrolidinyl, piperidinyl. piperazinyl. 
homopyperazinyl, morpholinyl, quinolyl, quinazolinyl, benzoyl, sut^stituted benzoyl and C2-C4-acyl, and B 
is O. S, NH, NCN. NRg or NORe (wherein Rg is CrCs-alkyQ], 

(2) when W is N, X is O. S or CH2. and Q Is represented by formula (V): 



[wherein j, k, R5, A and B are defined as described at>cvel] and pharmaceutically acceptable salts thereof. 

Quindine derivatives and pharmaceutically acceptat)le salts thereof according to Claim 1, characterized in that in 
formula (I), W is CH, X is O or S, and Q is formula (II), fonnula (III) or formula (IV). 

Quinoline derivatives and pharmaceutically acceptat)le salts thereof according to Claim 1, characterized in that in 
formula (I), W is CH. X is O. and Q is formula (II). formula (III) or fornula (IV). 

ChJinoline derivatives and quinazoline derivatives and phamriaceutically acceptable salts thereof according to Claim 
1 . characterized in tfiat in formula (I), X is O, S or CH2, and Q is formula (V). 




(V) 




(V) 



116 



EP0860433A1 



5. Quinoline derivatives and quinazoline derivatives and pharmaceutically acceptable satts thereof according to Claim 
1 . characterized in that in fomnula (0. and R2 are each independently Ci -Cs^kyt and Q is formula (V) pn formula 
(V) J and k ar 0, B is O. S, NORe (wherein R© is Ci-Cs-alkyI)]. 

6. Quinofine derivatives and quinazoline derivatives and pharmaceutically acceptable salts thereof according to Claim 
1 , characterized in that in formula (I). Ri and R2 are each independently Ct -Cs-alkyI and Q is formula (V) pn fbmtula 
(V), j isOand kis 1, or j is 1 andktsO. R5 is hydrogen or methyl. Bis O. S. NH. NCN. NRgor NORg (wherein Rg 
is Ci-Cs-alkyl)]. 

7. Quinoline derivatives and quinazoline derivatives arvi pharmacajtically acceptable salts thereof according to Claim 
1 , characterized in that in formula (I) , R^ and R2 are each independently Ci -Cs-alkyI and Q is formula (V) pn formula 
(V). both j and k are 1. R5 is each Independently hydrogen or methyl, B is O. S, NH, NCN, NRg or NORg (wherein 
Re is Ci-Cs-alkyI)]. 

& Quinoline derivatives and quinazoline derivatives of formula (VI) 



[wherein W is CH or N, R^ and R2 are each independently C^ -Cs-alkyI, A is methyl, ethyl, propyl, isopropyl. butyl, 
isobutyl, s-butyl. t-butyl, pentyl, isopentyt, cyck)pentyl, cydohexyl, cydoheptyl, phenyl, naphthyl. furyl, thienyl. pyri- 
dyl or pyrimidinyl, and these alkyi group, aryt group or heteroaryl groip represerrted t>y A may have 1 -5 substituents 
selected from the group consisting of f luoro, chloro. bromo, iodo, cyarK>, hydroxy, nitro, amino, methylamino. dimeth- 
ytamino, diethylamino, dpropylamino. dbutytamino, trifluoromethyt. methyl, ethyl, propyl, isopropyl. butyl, isobutyl, 
s-lxityl, t-butyl, methoxy. ethaxy, propoxy. isopropoxy, morpholino, pyrrolicGna pipendino and butoxy] 
and pharmaceutically acceptat)le salts thereof. 

9. Quinoline derivatives and quinazoline derivatives formula (VII) 




(VI) 
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o 



RiO 




(VII) 



R20 




[wherein W is CH or N, j is 0 and k is 1 or j is 1 and k is 0, and R2 are each independently CrCs-alkyl. R5 Is 
hydrogen or methyl, A is niethyl. ethyl, proi:^. isopropyl. butyl, isobutyl, s-butyl, t-butyl. pentyl, isopentyl, 
cydopentyl, cydohexyl, cyck>heptyi, phenyl, naphthyl, furyl, thienyl, pyridyl or pyriniidinyl, and these alkyi group, 
aryl group or heteroaryl group represented by A may have 1-5 substrtuents selected from the group consisting of 
f luoro, chloro. bronx), iodo, cyano, hydroxy, nrtro, amino, methylamino, dimethylamino, diethylamino, dipropylamino, 
dibutylamino, trlfluoromethyl, methyl, ethyl, propyl, isopropyl, butyl, isobutyl. s-txityl. t-butyl, methoxy, ethoxy. pro- 
poxy, isopropoxy and butoxy] axid pharmaceutically acceptable salts thereof. 

10. Quinoline derivatives and quinazoline derivatives of formula (VIIQ 



[wherein W is CH or N, and R2 are each independently Ci-Cs-alkyI, R5 is each independently hydrogen or 
methyl, A is Ci-Cg-alkyl, CvC4-aIkenyl, cydopentyl, cydohexyl, cydoheptyl. Ci-C4-alkaxycart>onyl, phenyl, naph- 
thyl, furyl, thienyl, benzoyl, acetyl, pyridyl, pyrimidinyl. pyrrolidinyl, piperidinyl, piperazinyl, homoplperazinyl or wot- 
pholino, these alkyl group, aryl group or heteroaryl group represented by A may have 1-5 substituents selected 
from the group consisting of halogen, cyano, CO^H, CONH2. hydroxy, nitro, amina Ci-C4-alkylamino, <ii-(CyC^- 
alkyl)amino, C^Cs-acyloxy, Ci-Cs-acyl, Ci-C4-alkytthio, trifluoromelhyl, Ci-Cs-alkyl. Ci-C4-aIkDxyl, Ci-C4-alkoxy- 
cartx>nyl, N-(Ci-C4-alkyl)amido, N,N-di-(Ci-C4-alkyl)amido, C2-C4^lkylamido. ethylenedioxy, phenyl, phenoxy. 
sulDStituted phenyl, benzoyl, pyridyl, pyrazlnyl, pyrimidinyl, pyridazinyl. quinolyl arxi quinazolinyl, and B is O. S. NH. 
NCN, NRg or NORe (in which Re is methyl)} and pharmaceutically acceptafcile salts thereof. 

11 . Quinoline derivatives and quinazoline derivatives of formula (IX) 



R5 f?5 




o 



(VIII) 
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o 



R2O 



R1O 




(IX) 



[wherein W is CH or N. and R2 are each independentty C^-Cs-alkyl, R5 is each independentty hydrogen or 
nriethyl. A is Ci-Ce-alkyI, Ci-C4-alkenyI, cydopentyl. cyclohexyl. cydoheptyl, Ci-C4-alkoxycartx>nyI» phenyl, naph- 
thyt, furyl, thienyl, benzoyl, acetyl, pyridyl, pyrimidinyl, pyrrolidinyl, piperidinyl. p^razinyl, homopiperazinyl or nfK>r- 
pholino. and these alkyl group, aryl group or heteroaryl group represented by A niay have 1-5 substituents selected 
from the group consisting of halogen, cyano, CO2H, CONH2. hydroxy, nitro. amino. CrC4-alkylamino, di-(CrC4- 
aIkyl)amino, Ci-Cs-acyloxy, Ci-Cs-acyl, Ci-C4-aIkyHhio, trifiuoromethyl. Ci-Cs-alkyl. Ci-C4-aIkDxyl. C-|-C4-alkoxy- 
cartx)nyl. N-(Ci-C4-alkyOamido. N.N-di-(Ci-C4-alkyl)arT!ido. C2-C4-aIkylamido. ethylenedioxy phenyl, phenoxy, 
substituted phenyl, benzoyl, pyridyl, pyrazinyl, pyrimidinyl pyridazinyl, qunolyl and quinazolinyl] and pharmaceuti- 
cally acceptable salts thereof. 

12. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 8, characterized in that in 
formula (VI), Wis CH. 

13. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 9. characterized in that in 
formula (VII)»WisCH. 

1 4. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 1 0, characterized in that in 
formula (VIII). W is CH. 

1 5. Quinoline derivatives and pharmaceutically acceptable salts thereof according to Claim 1 1 , characterized in that in 
formula (DQ. Wis CH. 

16. Quinoline derivatives and quinazoline derivatives of formula (X) 



[wherein W is CH or N, and R2 are each independently C^-Cs-alkyl. R5 is each Independently hydrogen or 
methyl. A is C^-Cg-alkyl, cydopentyl, cyclohexyl. cydoheptyl. allyl. Ci-C4-alkoxycarbonyt. phenyl, naphthyl or ben- 



?5 R5 




(X) 
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zoyl, and these alkyl group or aryl group represented by A may have 1 -5 siA>stituents selected from the group con- 
sisting of OH. CO2H, fluoro. chloro, k)romo, iodo, nitro. amino. di^CrC4^lkyl)amir>o, ethyfenedioxy. acetoxy, 
methytthio, Ci-C4-alkoxycartx>ny). trifluoromethyl, C-^-C^-^k^, pyridyl and phenyQ 
and pharmaceutically aoceptat)le salts thereof. 

1 7. Quinotine derivatives and quinazoline derivatives of formula (K\) 



[wherein W is CH or N. arxi are each Independently C^-Cs-alkyl. R5 is each independently hydrogen or 
methyl, A is Ci-Cg-alkyl, cycloperrtyl, cydohexyt, cycloheptyl, allyl, Ci-C4nalkDxycaftxxiyl, phenyl, naphthyl or t)en- 
zoyl. and these alkyi group or aryl group represented t>y A may have 1-5 substituents selected from the group con- 
sisting of OH, CO2H, fluoro, chloro, bromo, iodo, nitro, amino, di-(CvC4-a!kyOamirK>, ethylenedioxy, acetoxy, 
methytthio, Ci-C4-aIkDxycartx)nyl, trifluoromethyl, Ci-C4-alkyl. Ci-C4-alkQxy. pyridyl and phenyl], 
and pharmaceutically acceptable salts thereof. 

1 8. Quinoline derivatives and quinazoline derivatives according to Claim 1 , characterized In that in formula (I), W Is CH, 
X is O. both Ri and R2 are methyl, Q is formula (V) [ in formula (V), j and k are each Independently 0 or 1. R5 is 
hydrogen, A is Ci-Cs^lkyl, cyctopentyl, cydohexyl, cycloheptyl, allyl. Ci-C4-a!koxycartx>nyl. phenyl, naphthyl or 
benzoyl, these alkyl group, aryl groip or heteroaryl group represented by A may have 1-5 8ut)stituents selected 
from the group consisting of OH, CO2K fluoro. chloro. bronx), Iodo, nitro. amino, di-(Ci-C4-alkyl)amino, ethylene- 
dioxy, acetoxy, methytthio, Ci-C4-alkDxycartx)nyl, trifluoromethyl, Ci-C4-alkyl, CvC4-alkDxy, pyridyl and ptenyl, 
and B is O, S. NH, NCN, NRg or tslORe (In which Re is methyl)] 

and pharmaceutically acceptable salts thereof. 

19. Compounds accordng to Claim 16, characterized in that in fonnula (I), W Is CH. botti R^ and R2 are methyl, and 
each R5 is hydrogen, and pharmaceutically acceptable salts ttiereof. 

20. Corrpounds of formula (1) according to Claim 1 selected from 6,7-dimethoxy-4-(2-methoxyphenoxy)quinoline. 6,7- 
dimethaxy-4-(3-methoxyphenoxy)quinoline, 6.7-dimethaxy-4-(4-methQxyphenaxy)quinoline. 4-(3-fluorophenoxy)- 
6.7-dimethoxyquinoline, 4-(3-hydroxypherK)xy)-6,7-dimelhoxyquinoline, 4-(4-t)romophenoxy)-6,7-dimethaxyquino- 
line, 4-(3,4-dimethoxyphenoxy)-6,7<Dmethoxyquinoline» 6J-dimethoxy-4-(1-naphthyloxy)quinoline, 6,7-dimethc»cy- 
4-(2-naphthylQxy)quinoline. 6,7-dimethoxy-4-(5-methoxy-1-naphttiyloxy)quinoline, 6,7-dimethaxy-4-(6-methoxy-2- 
naphthylQxy)quinoline, 6,7-dimethoxy-4-(7-methoxy-2-naphthyloxy)quinoline, 6,7-dimethoxy-4-(5-quinolytoxy)quin- 
oline. 6,7-dimethosxy-4-(6-quinolylaxy)quinoline, 4-(4-indolyloxy)-6,7-dimethoxyquinoline. 4-(5-indolytoxy)-6.7- 
dimettioxyquinoline, 6.7-dimethoxy-4-{3-methoxyphenytthio)quinoline and 6,7-dimethco(y-4-(4-methoxyphe- 
nytthio)quinoline, 

and phamnaceutically acceptable salts thereof. 

21. Corrpounds of formula (I) according to Claim 1 selected from (4-n-butylphenyl){4-[(6,7-<limethoxy-4-qui- 
notyl)OKy]phenyt}methanone, (4-t4xJtyIphenyQ{4-[(6,7-dimethoKy-4-quinolyl)oxy]pheriyl}methanone, (4-triftuor- 
omettiylphenyl){4-[(6,7-dimethaxy-4-quinolyl)Qxy]phenyl}m^anone. (4-t-butylphenyl){4-[{6,7-dimethcixy-4- 
quinazolinyl)oxy]p)henyl}methanone, (4-t4xjtyfpheriyI){4-[(6.7-dimethoxy-4K)uinolyl)methyl]phenyi]rnethanone, N- 
{4-[(6.7<limethoxy-4-quinolyl)Qxy]phenyl}-cyclohexanecartx>xamide, N-{4-[(6.7-dimethoxy-4-quinolyl)oxylphenyl}- 
(4-nitrophenyt)cartx>xamide. hH4-[(6.7-dirnettioxy-4<)uinolyQoxy]phenyl}-(N,NKiim8thylaminopheriyl)caitx>^^ 
ide, N-{4-[(6,7-dimethoxy-4-quinolyl)oxylphenyl}-(4-acetylphenyl)cartx3xamkJe. IM-{4-[(6,7-dimethoxy-4-qui- 
nolyl)Qxy]phenyt}-{4-n-butylphenyl)cartx>xamide, N-{4-[(6,7-dimethoxy-4-quinolyOaxylphenyl}-(4-lxitoxy- 




(XI) 
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phenyl)cartx)xaniide, N44-[(67Klimethoxy-4-<juinoJyOoxylphenyI}-(44xonK)ph N-{4-[(6»7- 
dimethQ)cy-4-quindyOoxylpherTyl}cydopontanec^^ N-(4-n4xrtylphenyl)-N'^44(6jKJimethoo(y-4-qui- 
nolyOaxy]phenyl}urea, N-{4-t-bLrtyiphenyO-N'-{4-[(67-dimethoxy-4<|uino!yOcJxy^^ N-(2-trifIuoromethyl- 
phenyl)-N'44-[(67KlimethQxy-4KjuinolyOaxylphenyI)urea. N-(3-trrtluor()methylphenyO"N44-[(6J<lime1hoxy-4- 
quinolyOoxy]phenyl}urea, N-(4-trHIuoromethytphenyl)-N'-{44(6jKiimethoxy-4K)uinotyl)c^ N-(2- 
methQxyphenyl)-N'44^(6J<limethoxy-4-quinolyOoxy]phenyl}urea, N-(3-methQxyphenyl)-N'-{4-[(6,7-dim€thaxy-4- 
quinolyOoxylphenyljurea, N-(4-methoxyphe^yO-^^^4-[(67Kiimelhoxy-4K^uinolyOoxylphenyf}u^ea N-{24luorophe- 
nyl)-N*-{4-[(6J-dimethoxy-4-quinolyf)oxy]pherTyl}urea, N-(3-<Iuorophenyl)-N'-{44(6jKjimethaxy-4-qui- 
nolyl)Qxy]phenyI}urea, N-<4-fluaophenyl)-N -{4^(6J<limethoKy-4K?uiro!yl)oxy]pheny^ N-(4nacetylphenyl)-N'- 
{4-((67-cfimethoxy-4-quinolyOaxy]phenyl}urea, N44-[(6J^imethaxy-4-quinolyOaxylphenyl)-N'-n-propyIurea, N-n- 
butyl-N'44-[(67Kjimethoxy-4-<juinolyl)oxy]phenyl)phenyiurea. N-(24luorophenyl)-N'-{4-[(6,7-dime1hoxy-4-quina- 
zolinyl)oxylphenyl}urea. N-(2-methoxyphenyO-N'44^(6 jKlimethoxy-4K?uirazoIinyOax^ N-(3-methax- 
yphenyl)-N'-{4-[(6J<limethaxy-4Kiuinazdir!yOoxy]phenyI}urea, N-(4-methoxyphenyO-N'^4-[(67<iimethQxy-4- 
quina2olinyI)oxy]phenyl}urea, N-i>^txjtyl-N'^4-[(67<limethoxy'4<|uinazolinyOoxy]phen^ {4-[(6,7-dimethoxy- 
4K^uinolyl)oxyJphenyl}[4'rTX)rpholinophenyIJmethanone. {4-[(67-dimefthoxy-4K^uinolyOoKylphenyl}[4-pyrrolidi- 
nophenyl]methanone. {44(6jKlimethoD(y-4Kiuinolyl)oxy]phenyl}[4i)iperdinophenyl]me^ N-(2,4KfichIo- 
rophenyO-N'^44(6jKJimerlhQxy-4-quinolyl)oxy]phenyl}ur©a. N-(3.4Kjichlorophenyl)-N'^4-[(6,7<Iinr>eth(ixy-4- 
quir>olyl)oxylphenyl)urea, N-(3.5KjichtoropherTyl)-N'^4-{(6J<limethoxy"4-quinolyl)ox^^ N-(4-chloro-2- 
methylpheriyO-N'^4^(6 jKfimethoxy-4<juinolyl)oxy]pheri^ N-(3-annirH>-4-chlorophenyl)-N*-{4-[(6, 7-dimeth- 

oxy-4-quinolyl)oxylphenyl}urea. N-{4-[(6jKlime*hoxy-4<|uinolyl)oxy]phenyl}-N'-(2-pyrklylme^ N-(3,4-dif- 
luorophenyl)-N'-{4-{(6,7-dimethoxy-4-quinotyOoxy]phenyl}urea, NH2.4.5-triftuorophenyl)-N'-{4-[(6,7<lim6thQxy-4- 
quinolyt)OKy]pherTyl}urea, N-(3K;hloFopherTyQ-N'44^[(6J<lime1hoxy-4-quinotyOc30(y and N-(4-hydroxy- 

phenyl)-N'-{4-[(6,7-dimethoxy-4-quinoly1)axy]pherTyl}urea, and pharmaceutically acceptable salts thereofff. 

22. A pharmaceutical oomposrtion which comprises at least one corrpourKi, as an effective conponent. selected from 
the group consisting of the compounds and pharmaceutically acceptable salts thereof according to any one of 
Claims 1-21 having platelet-derived growth factor receptor autophosphorylation inhitMtory activity. 

23. A pharmaceutical composition for use in treating tumors, which corrpises at least one compound, as an effective 
component, selected from the group consisting of the compouncte and their pharmaceutically acceptable salts 
according to any one of Claims 1 -21 . 

24. A pharmaceutical composition for use In treating psoriasis, which comprises at least one compound, as an effective 
component, selected from the group cor^isting of the compounds and their phamiaceutically acceptable salts 
according to any one of Claims 1 -21 . 

25. A pharmaceutical composition for use in treating atherosclerosis, which comprises at least one corrpound, as an 
effective component, selected from the group consisting of the compounds arxi their pharmaceutically acceptable 
salts according to any one of Claims 1-21. 

26. A pharmaceutical composition for use in treating restenosis after percutaneous coronary angioplasty or bypass 
surgery, which comprtees at least one compourx), as an effective component selected from the group consisting 
of the compounds and their phamiaceutically acceptable salts according to any one of Claims 1 -21 . 

27. A pharmaceutical composition for use in treating glomerulonephritis, which comprises at least one compound, as 
an effective component selected from the group consisting of the compouncte and their pfiarmaceutically accept- 
able salts according to any one of Claims 1 -21 . 

28. A pharmaceutical corrposition for use in treating orgar>of ibrosis. which comprises at least one conpound, as an 
effective component, selected from the group consisting of the compounds and their pharmaceutically acceptable 
salts according to any one of Claims 1-21. 

29. A pharmaceutical corrposition for use in treating leukemia, which conprises at least one compound, as an effective 
component, selected from the group consisting of the compounds and their pharmaceutical^ acceptable salts 
according to any one of Claims 1-21 . 

30. A pharmaceutical composition for use in treating articular rheumatism, which comprises at least one compound, as 
an effective corrponent selected from the group consisting of the conrpounds and their pharmaceutically accept- 
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able salts according to any one of Clainris 1-21 . 

31 . A phamnaceutical composition for use in treating glomerulpnephntis. which comprises at least one compound, as 
an effective component, selected from the group consisting of the compounds and their pharmaceutically accept- 

5 at^le salts according to Claim 5, 8 or 1 2. 

32. A pharmaceutical composition for use in treating tumors, which conrprises at least one conrpound. as an effective 
conponent. selected from the group consisting of the conpounds and their pharmaceutically acceptat>le safts 
according to any one of Qainrts 7. 10, 11, 14, 15, 16, 17 and 19. 

10 

33. A pharmaceutical composition for use in treating leukemia, which conrprises at least one compound, as an effective 
conponent, selected from the group consisting of the compounds and their pharmaceutically acceptat)le salts 
according to any one of Claims 7, 10, 11, 14, 15, 16, 17 and 19. 

15 34. A pharmaceutical conposition for use in treating articular rheumatism, which conrprises at least one compound, as 
an effective conponent, selected from the group consisting of the compounds and their pharmaceutically accept- 
al)le salts according to any one of Claims 7, 10. 11. 14, 15, 16. 17and 19. 

35. A method for treating neoplastic tumors, wNch comprises administering an ^fective anwunt of the compounds 
20 according to any one of Claims 1 -21 to patients who need treatment for neoplastic tumors. 

36. A method for treating psoriasis, which comprises administering an effective anrK>unt of the conpounds according to 
any one of Claims 1 -21 to patients who need treatment for psoriasis. 

25 37. A method for treating atherosclerosis, which comprises administering an effective amount of the compounds 
according to any one of Claims 1-21 to patients who need treatment for atherosclerosis. 

38. A metfKXl for treating restenosis after percutaneous coronary angioplasty or bypass surgery, which oorrprises 
administering an effective annount of the corrpounds according to any one of Claims 1-21 to patients who need 

30 treatment for restenosis after percutaneous coronary angioplasty or bypass surgery. 

39. A method for treating glomerulonephritis, which conprises ^ministering an effective anmunt of the conpounds 
according to any one of Claims 1-21 to patients who need treatment for glomerulonephritis. 

35 40. A method for treating organof ibrosis, which conrpr^es administering an effective amount of the conpourxis accord- 
ing to any one of Claims 1 -21 to patients who need treatment for organof brosis. 

41 . A method for treating leukemia, which comprises administering an effective anwunt of the conrpourxis according 
to any one of Claims 1 -21 to patients who need treatment for leukemia. 

40 

42. A OYethod for treating articular rheumatism, which conprises administering an effective anrK)unt of the compounds 
according to any one of Claims 1-21 to patients who need treatment for articular rheumatism. 

43. A method for treating glomerulonephritis, which comprises administering an effective anK)unt of the compounds 
45 according to Claim 5. 8 or 12 to patients who need treatment for glomerulonephritis. 

44. A method for treating tumors, which comprises administering an effective arrwunt of the conpounds accorcfing to 
any one of Claims 7, 10, 11. 14. 15, 16, 17 and 19 to patients who need treatment for tumors. 

50 45. A method for treating leukemia, which conprises administering an effective anwunt of the conpounds according 
to any one of Claims 7, 10, 11 , 14, 15, 16, 17 and 19 to patients who need treatment for leukemia. 

46. A method for treating articular rheumatism, which comprises administering an effective amount of the conpounds 
according to any one of Clain^ 7, 10, 11, 14, 15, 16, 17and 1 9 to patients who need ti-eatment for articular rheu- 

55 matism. 

47. Use of the conpounds according to any one of Claims 1 to 21 for manufacturing pharmaceutical compositions. 
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48. Useof the compounds accorcfng to any one of Claims 7, 10, 11. 14, 15. 16, 17 and 19 for manufacturing antitumor 
agents. 

49. Use of the compounds according to any one of Claims 7. 10. 11, 14. 15, 16. 17 and 19 for manufacturing therapeu- 
tic agents for articular rheumatism. 
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